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Section 1976 IrO/not issued unocr 29
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f 192B.I100 [Rewrred]
j 1926.1 iM

[1926.1101 redeiignatcd from 192658
•nd amended by 59 FR 41131. August
10. 1994]

(a) Scope and application. Thtt section
regulates asbcitot cxpoaure in all work M
defined in 29 CPR I910.12(b), including
but not limited to the following:

( 1 ) Demolition or salvage of structures
where aabeatoi is present;

(2) Removal or encapiulation of
materials containing a*bc$tos,

(3) Construction, alteration, repair,
maintenance, or renovation of structures,
substrates, or portions thereof, that con-
tain asbestoc:

(4) Installation of products containing
asbestos;

(5) Asbestos spill/emergency cleanup;
and

(6) Transportation, disposal, storage,
containment of and housekeeping activi
ties involving asbestos or products con-
taining asbestos, on the site or location at
which construction activities are per-
formed.

(7) Coverage under this standard shall
be based on the nature of the work opera-
tion involving asbestos exposure.

(b) Definitions.
AggrtttiVf method means removal or

disturbance of building material by sand-
ing. abrading, grinding or other method
that breaks, crumbles, or disintegrates in-
tact ACM.

Amended water means water to which
surfactant (wetting agent) has been add-
ed to increase the ability of the liquid to
penetrate ACM

Atbfttos includes chrysotile, amosite,
crocidolite, tremolite asbestos, anthophyl-
lite asbestos, actinolite asbestos, and any
of these minerals that has been chemical-
ly treated and/or altered For purposes of
this standard, "asbestos" includes
PACM, as defined below.

Asbestos-containing material (ACM),
means any material containing more than
one percent asbestos.

Atsfstani Secretary means the Assis-
tant Secretary of Labor for Occupational
Safety and Health. U.S. Department of
Labor, or dcsignce.

Authorized person means any person
authorized by the employer and required
by work duties to be present in regulated
areas

Building/facility owner is the legal enti-
ty, including a lessee, which exercises con
trol over management and record keeping
functions relating to a building and/or fa-
cility in which activities covered by this
standard take place

Certified Industrial Hygientst (CIH)
meani one certified in the comprehensive
practice of industrial hygiene by the
American Board of Industrial Hygiene

Class I asbestos work means activities
involving the removal of TSI and surfac-
ing ACM and PACM.

Class U asbestos work means activities
involving the removal of ACM which is
not thermal system insulation or surfacing
material. This Includes, but is not limited
to. the removal of asbestos-containing
wallboard, floor tile and sheeting, roofing
and siding shingles, and construction mas-
tics.

Class III asbestos work means repair
and maintenance operations, where
"ACM", including thermal system insula
tion and surfacing material, is likely to be
disturbed.

Class IV asbestos work means mainte-
nance and custodial activities during
which employees contact ACM and
PACM and activities to clean up waste
and debris containing ACM and PACM.

Clean room means an uncontaminated
room having facilities for the storage of
employees' street clothing and unoontami-
nated materials and equipment.

Closely resemble means that the major
workplace conditions which have contrib-
uted to the levels of historic asbestos expo-
sure, are no more protective than condi-
tions of the current workplace

Competent person means, in addition to
the definition in 29 CFR 1926.32(0. one
who is capable of identifying existing as-
bestos hazards in the workplace and se-
lecting the appropriate control strategy
for asbestos exposure, who has the author-
ity to take prompt corrective measures to
eliminate them, as specified in 29 CFR
1926.32(f): in addition, for Class 1 and
Class U work who is specially trained in a
training course which meet the criteria of
EPA's Model Accreditation Plan (40
CFR 763) for project designer or supervi-
sor, or its equivalent and, for Class II and
Class IV work, who is trained in an opera-
tions and maintenance (OAM) course de-
veloped by EPA [40 CFR 763.92 (a)(2)J.

Critical barrier means one or more lay-
er* of plastic sealed over all openings into
a work area or any other simUarly placed
physical barrier sufficient to prevent air-
borne asbestos in a work area from mi-
grating to an adjacent area

Decontamination area means an en-
closed area adjacent and connected to the
regulated area and consisting of an equip-
ment room, shower area, and clean room,
which is used for the decontamination of
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worker*, materials, and equipment Ikat
are contaminated with atbeslos.

Demolition means the wrecking or tak-
ing out or any load-supporting structural
member and any related tiling, remov-
ing. Or (tripping of asbestos product*.

Director means the Director, National
Institute for Occupational Safety and
Health. U.S. Department of Health and
Human Service*, or detignee

Dittvrbance means contact which re
leaaea fiber* from ACM or PACM or de-
bris containing ACM or PACM. This
term includes activities that disrupt the
matrix of ACM or PACM. render ACM
or PACM friable, or generate visible de-
bris. Disturbance includes cutting away
small amount* of ACM and PACM. no
greater than the amount which can be
contained in one standard sized glove bag
or waste bag In order to access a building
component. In no event thaJl the amount
of ACM or PACM so disturbed exceed
that which can be contained in one glove
bag or waste bag which shall not exceed
60 inches in length and width.

Employ** exposure means that expo-
sure to airborne asbestos that would occur
if the employee were not using respiratory
protective equipment.

Equipment room (change mom) meant
a contaminated room located within the
decontamination area that is supplied
with impermeable bags or containers for
the disposal of contaminated protective
clothing and equipment.

Fiber means a paniculate form of as-
bestos. 5 micrometers or longer, with a
length-to-diameter ratio of at least 3 to I.

Clovfbag means an impervious plastic
bag-like enclosure affixed around an as-
bestos-containing material, with glove-like
appendages through which material and
tools may be handled.

Nigh-efficiency paniculate air (HEPA)
fitter means • filter capable of trapping
and retaining at least 99.97 percent of all
mono-dispersed particles of 0.3 microme-
ters in diameter.

Homogeneous area means an area of
surfacing material or thermal system in*
salatkm that b uniform in color and tex-
rure.

Industrial fiyglenlit means a profes-
sional qualified by education, training,
and experience to anticipate, recognize,
evaluate and develop controls for occupa-
tional health hazards.

Intact means that the ACM has not
crumbled, been pulverized, or otherwise
deteriorated so that it is no longer likely
to be bound with its matrix.

Modification for purposes of paragraph
lg)(6M»), means a changed or altered
procedure, material or component of a
control system, which replaces a proce-
dure, material or component of a required
system. Omitting a procedure or compo-
nent, or reducing or diminishing the strin-

gency or strength of a material or compo-
nent of the control system is not a "modi-
fication" for purposes of paragraph
(g)(6)(ii) of this section.

Ntgative Initial Exposure Assessment
means a demonstration by the employer,
which complies with the criteria in para-
graph (0(2X1(1) of this section, that em-
ployee exposure during an operation is ex-
pected to be consistently below the PEL*.

PACM means "presumed asbestos con-
taining material". *

Presumed Asbestos Containing Materi-
al means thermal system insulation and
surfacing material found in buildings con-
structed no later than 1980. The designa-
tion of a material as "PACM" may be
rebutted pursuant to paragraph (k)(4) of
this section.

Project Designer meant a person who
ha* sncceufully completed the training
requirements for an abatement project de-
signer eatablisbed by 40 U.S.C.f
763.90(g).

Regulated area means: an area estab-
lished by the employer to demarcate areas
where Class I, II, and III asbestos work if
conducted, and any adjoining, area where
debris and waste from such asbestos work
accumulate: and a work area within
which airborne concentrations of asbestos,
exceed or there is a reasonable possibility
they may exceed the permissible exposure
limit. Requirements for regulated areas
are set out in paragraph (e)(6) of this
section.

Removal means all operations where
ACM and/or PACM is taken out or
stripped from structures or substrates,
and includes demolition operations.

Renovation means the modifying of any
existing structure, or portion thereof.

Repair means overhauling, rebuilding,
reconstructing, or reconditioning of struc-
tures or subatratea, Including encapsula-
tion or other repair of ACM or PACM
attached to structures or substrates.

Surfacing material means material
that is sprayed, troweled-on or otherwise
applied to surfaces (such as acoustical
plaster on ceilings and fireprooflng mater-
ials on structural members, or other
materials on surfaces for acoustical, fire-
prooflng. and other purposes).

Surfacing ACM means surfacing mate-
rial which contain more than 1% asbes-
tos.

Thermal system insulation (TSI)
means ACM applied to pipes, fittings,
boilers, breeching, tanks, ducts or other
structural components to prevent beat loss
or gain.

Thermal system insulation ACM is
thermal system insulation which contains
more than 1% asbestos.

(c) Permissible exposure limits
(PELS)—

(1) Time-weighted average limit
(TWA). The employer shall ensure that

10-f-M
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no employee is exposed to an airborne
concentration of asbestos in excess of 0 I
fiber per cubic centimeter of air as an
eight (8) hour time-weighted average
(TWA), as determined by the method
prescribed in Appendix A of this section,
or by an equivalent method.

(2) Excursion limit. The employer
shall ensure that no employee is exposed
loan airborne concentration of asbestos in
excess of 1.0 fiber per cubic centimeter of
air (I f/cc) as averaged over a sampling
period of thirty (30) minutes, as deter-
mined by the method prescribed in Ap-
pendix A of this section, or by an equiva-
lent method.

(d) Multi-employer worksites.
(1) On nmlti-einpioyer worksites, an

employer performing work requiring the
estahltahment of a rofuiated area shall in-
form other employers on the site of the
nature of the employer's work with asbes-
tos and/or PACM. of the existence of and
requirements pertaining to regulated ar-
eas, and the measures taken to ensure
that employees of such other employer*
are not exposed to asbestos.

(2) Asbestos hazards at a multi-em-
ployer work she shall be abated by the
contractor who created or controls the
source of asbestos Contamination. For ex-
ample, if there is a significant breach of
an enclosure containing Clan I work, the
employer responsible for erecting the en-
donrc shall repair the breach immediate-
ly.

(3) In addition, all employers of em-
ployees exposed to asbestos hazards shall
comply whh applicable protective provi-
sions to protect their employees. For ex-
ample, if employees working immediately
adjacent to a Class 1 asbestos job are ex-
posed to asbtatos due to the inadequate
containment of such job. their employer
shall cither temove the employees from
the area until the enclosure breach is re-
paired; or perform an initial exposure as-
sessment pursuant to (0(1) of this sec-
tion.

(4) All employers of employees work-
ing adjacent to regulated areas estab-
lished by another employer on a multi-
employer work-she, shall take steps on a
dairy bask to ascertain the integrity of the
cnciorarc and/or the effectiveness of the
control method relied on by the primary
asbestos contractor to assure that asbestos
fibers do not migrate to such adjacent ar-
eas.

(S) All general contractors on a con-
struction project which includes work cov-
ered by this standard shall be deemed to
exercise general supervisory authority
over the work covered by this standard,
even though the general contractor is not
qualified to serve as the asbestos "compe-
tent person" as defined by paragraph (b)
of this section. As supervisor of the entire
project, the genera! contractor shall ascer-

114
and environment



A F M 3 - 3 5 T U E : ; : C £ A M C H I C A G O

CONSTRUCTION STANDARDS S295
31:3464.1

Uin whether the asbetto* contractor a in
compliance with this standard, and shall
require luch contractor to come into com-
pliance with this standard when nccc*
sary.

(e) Regulated area»—
(1) All Class 1. II and 111 asbestos

work shall be conducted within regulated
area». All other operations covered by this
standard shall be conducted within a reg-
ulated area where airborne concentrations
of asbestos exceed, or there it a reason-
able pouibiiity they may exceed a PEL.
Regulated arete (hall comply with the re-
quirement* of paragraph* (2), (3).(4) and
(5) of this tcction.

(2) Demarcation. The regulated area
(hall be demarcated in any manner that
minimizes the number of persons within
the area and protects pcraona outside the
area from exposure to airborne concentra-
tion* of asbestos. Where critical barrier*
or negative pressure enclosures arc used,
they may demarcate the regulated area.
Signs shall be provided and displayed pur-
suant to the requirement! of paragraph
(k)(6) of this section.

(3) Access. Accet* to regulated areas
shall be limited to authorized penon( and
(o person* authorized by the Act or regu-
lation* iMued pursuant thereto.

(4) Respirators. All persons entering a
regulated area where employee* are re-
quired pursuant to paragraph (h)(2) of
this section to wear respirator* shall be
supplied with a respirator selected in ac-
cordance with paragraph (h)(2) of this
section.

(5) Prohibited activities. The employer
shall ensure that employees do not eat.
drink, smoke, chew tobacco or gum. or
appjy cosmetics in the regulated area.

(6) Competent Persons. The employer
shall ensure that all asbestos work per-
formed within regulated areas is super-
vised by a competent person, as defined in
paragraph (b) of this section. The duties
of the competent person arc set out in
paragraph (o) of this section.

(0 Exposure assessments and monitor-
ing—

(1) General monitoring criteria.
(i) Each employer who has a work-

place of work operation where exposure
monitoring is required under this section
shall perform monitoring to determine ac-
curately the airborne concentrations of as-
bestos to which employees may be ex-
posed.

(ii) Determinations of employee expo-
sure shall be made from breathing zone
air samples that are representative of the
8-hour TWA and 10-minute short-term
exposures of each employee.

(iii) Representative 8-hour TWA em-
ployee exposure shall be determined on
the basis of one or more samples repre-
senting full-shift exposure for employees
in each work area. Representative 30-rriin-

ute short-term employee exposures shall
be determined on the basis of one or more
samples representing 30 minute exposure*
associated with operations that are most
likely to produce exposure* above the ex-
cursion limit for employees in each work
area.

(2) Initial Exposure Assessment. .
(i) Each employer who has a work-

place Or work operation covered by this
standard shall ensure that a "competent
person" conducts an exposure assessment
immediately before or at the initiation of
the operation lo ascertain expected expo-
sures during that operation or workplace.

The assessment muit be completed in
time to comply with requirements which
arc triggered by exposure data or the lack
of a "negative exposure assessment," and
to provide information necessary to assure
that all control systems planned are ap-
propriate for that operation and will work
properly.

(ii) Basil of Initial Exposure Assess
ment: The Initial exposure assessment
shall be based on data derived from the
following sources.

(A) If feasible, the employer shall
monitor employees and base the exposure
assessment on the results of exposure
monitoring which is conducted pursuant
to -the criteria in paragraph (f)(2)(iii) of
this section.

(B) In addition, the assessment shall
include consideration of all observations,
information or calculations which indicate
employee exposure to asbestos, including
any previous monitoring conducted In the
workplace, or of the operations of the em-
ployer which indicate the levels of air-
borne asbestos likely to be encountered on
the job However, the assessment may
conclude that exposures are likely to be
consistently below the PELs only as a con
elusion of a "negative exposure assess-
ment" conducted pursuant to (f)(2)(iii) of
this section.

(C) For Class I asbestos work, until
the employer conducts exposure monitor-
ing and documents that employees on that
job will not be exposed in excess of the
PEL*, or otherwise makes a negative ex-
posure assessment pursuant to paragraph
(f)(2)(iii) of thi* section, the employer
shall presume that employees are exposed
in excess of the TWA and excursion limit.

(iii) Negative Exposure Assessment:
For any one specific asbestos job which
will be performed by employees who have
been trained in compliance with the stan-
dard, the employer may demonstrate that
employee exposures will be below the
PELs by data which conform to the fol
lowing criteria;

(A) Objective data demonstrating that
the product or material containing asbes-
tos minerals or the activity involving such
product or material cannot release air-
borne fibers in concentrations exceeding

the TWA and excursion limit under those
work conditions having the greatest poten-
tial for releasing asbestos; or

(B) Where the employer has moni-
tored prior asbestos jobs for the PEL and
the excursion limit within 12 months of
the current or projected job. the monitor-
ing and analysis were performed in com-
pliance with the asbestos standard in ef-
fect; and the data were obtained during
work operations conducted under work-
place conditions "closely resembling" the
processes, type of material, control meth-
ods, work practices, and environment*!
conditions used and prevailing in the em-
ployer's current operations, the operations
were conducted by employees whose
training and experience are no more ex-
tensive than that of employees performing
the current job, and these data show that
under the conditions prevailing and which
will prevail in the current workplace there
is a high degree of certainty that employ
ee exposures will not exceed the TWA
and excursion limit; or

(C) The results of initial exposure
monitoring of the current job made from
breathing zone air samples that are repre-
sentative of the 8-hour TWA and 30-min-
ute short-term exposures of each employ-
ee covering operations which are most
likely during the performance of the en-
tire asbestos job to result in exposures
over the PEL*.

(3) Periodic monitoring.
(i) Class I and II operations. The em-

ployer shall conduct daily monitoring that
is representative of the exposure of each
employee who is assigned to work within a
regulated area who ii performing Class I
or II work, unless the employer pursuant
to (f)(2)(iii) of thi* section, has made a
negative exposure assessment for the en-
tire operation.

(ii) All operation* under the standard
other than Class I and II operations. The
employer shall conduct periodic monitor-
ing of all work where exposure* are ex-
pected to exceed a PEL, at interval* suffi-
cient to document the validity of the expo-
sure prediction.

(iii) Exception: When all employees re-
quired to be monitored daily are equipped
with supplied-air respirators operated in
the positive-pressure mode, the employer
may dispense with the daily monitoring
required by this paragraph. However, em-
ployees performing Class I work using a
control method which is not listed in para-
graph (g)(4) (i), (ii), or (iii) of this sec
tion or using a modification of a listed
control method, shall continue to he moni-
tored daily even if they are equipped with
lupplied-air respirators.

(4) (i) Termination of monitoring. If
the periodic monitoring required by para-
graph (0(3) of this section reveals that
employee exposures, as indicated by sta-
tistically reliable measurement, are below

[tee. 19M.1101(0(4X0]

10-5-04 Copyrtant • 1M4 by Tn* Buraau o* National Affairs. Inc.
00te-S237/M/*>+t1.00

116



AM FAX NC. 312 653 C7S!

31:3464.2 REFERENCE RLE

the permissible exposure limit and excur-
sion limit the employer may discontinue
monitoring for those employee! whose ex-
posure* arc represented by such monitor-
ing.

(ii) Additional monitoring Not with
standing the provitJon* of paragraph (0
(2) and (3). and (0(4) of this section, (he
employer shall institute the exposure
monitoring required under paragraph
(0(3) of this section whenever there has
been a change in process, control equip-
ment, personnel or work practice* that
may result in new or additional exposures
above the permissible exposure limit
•nd/or excursion limit or when the em-
ployer has My reason to suspect that a
change may result in new or additional
exposure* above the permissible exposure
limit and/or excursion limit. Such addi-
tional monitoring is required regardless of
whether a "negative exposure assess-
ment" was previously produced for a spe-
cific Job.

(3) Observation of monitoring,
(i) The employer shall provide affected

employees and their designated represen-
tatives an opportunity to observe any
monitoring of employee exposure to asbes-
tos conducted m accordance with this sec-
tion.

(ii) When observation of the monitor-
ing of employee exposure to asbestos re-
quires entry into an area where the use of
protective clothing or equipment is re-
quired, the observer lhall be provided
with and be required to use such ciothing
and equipment and shall comply with all
other applicable safety and hearth proce-
dures.

(g) Methods of compliance—
(1) Engineering controls and work

practices for all operations covered by this
section. The employer shall use the fol-
lowing engineering controls and work
practices in aD operations covered by this
section, regardleu of the levels of expo-
sure:

(i) Vacuum cleaners equipped with
HEPA filters to collect aH debris and dust
containing ACM or PACM; and,

(ii) Wet methods, or wetting agents, to
control employee exposures during asbes-
tos handling, mixing, removal, cutting,
application, and cleanup, except where
employer* demonstrate that the use of
wet methods is infeasiMe due to for exam-
ple, the creation of electrical hazards,
equipment malfunction, and, in roofing,
slipping hazards: and

(iii) Prompt clean-up and disposal of
waste* and debris contaminated with as-
bestos in leak-tight containers.

(2) in addition to the requirements of
paragraph (gHD °r tni* KCtion, the em-
ployer shall use the following control
methods to achieve compliance with the
TWA permissible exposure limit and ex-

10-5^*

curfon limit prescribed by paragraph (c)
of this section.

(i) Local exhaust ventilation equipped
with HEPA filter dust collccOon systems;

( i i ) Enclosure or isolation of processes
producing asbestos dust,

( i i i ) Ventilation of (he regulated area
to move contaminated air away from the
breathing zone of employees and toward a
filtration or collection device equipped
with a HEPA filter.

(iv) Use of other work practices and
engineering controls that the Assistant
Secretary can show to be feasible.

(v) Wherever the feasible engineering
and work practice controls described
above are not sufficient to reduce employ-
ee exposure to or below (he permissible
exposure limit and/or excursion limit pre-
scribed in paragraph (c) of this section,
the employer shall use them to reduce em-
ployee exposure to the lowest levels at-
tainable by these controls and (hall sup-
plement them by the use of respiratory
protection that complies with the require-
ments of paragraph (h) of this section.

(3) Prohibition!. The following work
practices and engineering controls shall
not be used for work related to asbestos or
for work which disturbs ACM Or PACM,
regardless of measured levels of asbestos
exposure or the results of initial exposure
assessments:

(i) Highspeed abrasive disc saws that
are not equipped with point of cut ventila-
tor or enclosures with HEPA filtered ex-
haust air.

(ii) Compressed air used to remove as-
bestos, or materials containing asbestos,
unless the compressed air is used in con-
junction with an enclosed ventilation sys-
tem designed to capture the dust cloud
created by the compressed air.

(iii) Dry sweeping, shoveling or other
dry dean-up of dust and debris containing
ACM and PACM.

(iv) Employee rotation a* a means of
reducing employee exposure to asbestos.

(4) Class 1 Requirements. In addition
to the provisions of paragraphs (g) (1)
and (2) of this section, the following engi-
neering controls and work practices and
procedures shall be used.

(i) All Clasi I work, including the in-
stallation and operation of the control sys-
tem shall be supervised by a competent
person as defined in paragraph (6) of this
section;

(ii) For all Claw 1 jobs involving the
removal of more than 25 linear or 10
square feet of thermal system insulation
or surfacing material; for all other Class I
jobs, where the employer cannot produce
a negative exposure assessment pursuant
to paragraph (f)(2)(iii) of this section, or
where employees are working in areas ad-
jacent to the regulated area, while the
Class I work Is being performed, the em-
ployer shall use one of the following meth-

Ooouptftonal Safety *

ods to ensure that airborne asbestos docs
not migrate from the regulated area.

(A) Critical barriers shall be placed
over all openings to the regulated area: or

(B) The employer (hall use another
barrier or isolation method which pre-
vents the migration of airborne asbestos
from the regulated area, as verified by
perimeter area surveillance during each
work shift at each boundary of the regula-
ted area, showing no visible asbestos dust:
and perimeter area monitoring showing
that clearance levels contained in 40 CFR
Part 763, Subpt. E. of the EPA Asbestos
in Schools Rule are met, or that perimeter
area levels, measured by (PCM) arc no
more than background levels representing
the same area before (he asbestos work
began. The result* of such monitoring
shall be made known to the employer no
later than 24 hours from the end of the
work shift represented by such monitor-
i"*-

(iii) For all Class I jobs, HVAC sys-
tems shall be isolated in the regulated
area by sealing with a double layer of 6
mi) plastic or the equivalent;

(iv) For all Class 1 jobs, impermeable
dropdoths shall be placed on surfaces be-
neath all removal activity:

(v) For all Class 1 jobs, all objects
within the regulated area shall be covered
with impermeable dropcloths or plastic
sheeting which is secured by duct tape or
an equivalent.

(vi) For all Class I jobs where the em-
ployer cannot produce a negative expo-
sure assessment, or where exposure moni-
toring shows thai a PEL is exceeded, the
employer shall ventilate the regulated
area to move contaminated air away from
the breathing zone of employees toward a
HEPA filtration or collection device.

(5) Spedftc control methods for Class I
work. In addition. Class I asbestos work
shall be performed using one or more of
the following control methods pursuant to
the limitations stated below:

(i) Negative Pressure Enclosure
(NPE) systems; NPE systems shall be
used where the configuration of the work
area does not make the erection of the
enclosure infusible, with the following
gpccjfieptKiMi and work practices.

(A) Specifications:
(1) The negative pressure enclosure

(NPE) may be of any configuration,
(2) At least 4 air changes per hour

shall be maintained in the NPE,
(3) A minimum of -0.02 column inch-

es of water pressure differential, relative
to outside pressure, shall be maintained
within the NPE as evidenced by mano-
metric measurements.

(/) The NPE shall be kept under nega-
tive pressure throughout the period of its
use, and

(5) Air movement »hall be directed
away from employees performing asbes-
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tot work within the enclosure, and toward
a HEPA filtration or a collection device.

(B) Work Practices;
(/) Before beginning work within the

enclosure and at the beginning of each
ihift, the NPE shall be inspected for
breaches and smoke-tested for leaks, and
any leaks scaled.

(2) Electrical Circuit! in the enclosure
lhall be deactivated, unless equipped with
ground fault circuit interrupters.

(il) Glove bag systems (hall be used to
remove PACM and/or ACM from
straight runs of piping with the following
specification! end work practices.

(A) Specifications
(/) GJovebags shall be made of 6 mil

thick plastic and shall be seamless at the
bottom.

(2) [Reserved]
(B) Work Practices:
(/) Each giovcbag shall be Insulted so

that It completely covers the circumfer-
ence of pipe or other structure where the
work is to be done

(2) Glovcbags shall be smoke tested
for leaks and any leaks sealed prior to use.

(J) GJovebags may be used only once
and may not be moved.

(¥) Glovebags shall not be used on sur-
face* whose temperature exceeds 150'.

(J) Prior to disposal, glovebags shall be
collapsed by removing air within them us-
ing a HEPA vacuum.

(6) Before beginning the operation,
loose and friable material adjacent to the
glovcbag/box operation shall be wrapped
and sealed in two layers of six mil plastic
or otherwise rendered intact.

(7) Where system uses attached waste
bag, such bag shall be connected to collec-
tion bag using hose or other material
which shall withstand pressure of ACM
waste and water without losing its integri-
ty:

(8) Sliding valve or other device shall
separate waste bag from hose to ensure no
exposure when waste bag is disconnected:

(9) At least two persons shall perform
Clam i glovebag removals

(iii) Negative Pressure Glove Bag Sys-
tems Negative pressure glove bag sys-
tems shall be used to remove ACM or
PACM from piping.

(A) Specifications: In addition 10 speci-
fications for glove bag systems above, neg-
ative pressure glove bag systems shall at-
tach HEPA vacuum systems Or other de-
vices to bag to prevent collapse during
removal.

(B) Work Practices:
(/) The employer shall comply with

the work practices glove bag systems in
paragraph (g)(5)(ii)(B)(2) of this section.

(2) The HEPA vacuum cleaner or oth-
er device used to prevent collapse of bag
during removal shall run continually dur-
ing the operation.

(3) Where a separate waste bag is used
•long with a collection bag and discarded
after one use, the collection bag may be
reused if rinsed clean with amended water
before reuse.

(iv) Negative Pressure Glove Box Sys-
tems: Negative pressure glove boxes shall
be used to remove ACM or PACM from
pipe runs with the following specifications
and work practices.

(A) Specifications:
(/) Glove boxes shall be constructed

with rigid sides and made from metal or
other material which can withstand the
weight of the ACM and PACM and wa-
ter used during removal:

(2) A negative pressure generator shall
be used to create negative pressure in sys-
tem:

(3) An air filtration unit shall be at-
tached to the box:

(4) The box shall be fitted with gloved
apertures:

(5) An aperture at the base of the box
shall serve as a bagging outlet for waste
ACM and water:

(6) A back-up generator shall be pre-
sent on site:

(7) Waste bags shall consist of 6 mil
thick plastic double-bagged before they
arc filled or plastic thicker than 6 mil.

(B) Work practices:
(/) At least two persons shall perform

the removal:
(2) The box shall be smoke tested prior

to each use:
(3) LOOK or damaged ACM adjacent

to the box shall be wrapped and sealed in
two layers of 6 mil plastic prior to the Job,
or otherwise made intact prior to the job.

(4) A HEPA filtration system shall be
used to maintain pressure barrier in box.

(v) Water Spray Process System. A
water spray process system may be used
for removal of ACM and PACM from
cold line piping if, employees carrying out
such process have completed a 40-hour
separate training course in its use, in addi-
tion to training required for employees
performing Class I work. The system
shall meet the following specifications and
shall be performed by employees using
the following work practices.

(A) Specifications'
(/) Piping shall be surrounded on 3

sides by rigid framing,
(2) A 360 degree water spray, deliv-

ered through nozzles supplied by a high
pressure separate water line, shall be
formed around the piping.

(3) The spray shall collide to form a
fine aerosol which provides a liquid barri-
er between workers and the ACM and
PACM.

(B) Work Practices.
(/) The system shall be run for at least

10 minutes before removal begins.
(2) All removal shall take place within

the water barrier.

(J) The system shall be operated by at
least three persons, one of whom shall not
perform removal, but shall check equip-
ment, and ensure proper operation of the
System.

(4*) After removal, the ACM and
PACM shall be bagged while still inside
the water barrier.

(vt) A small walk-in enclosure which
accommodates no more than two persona
(mini-enclosure) may be used if the dis
turbance or removal Can be completely
contained by the enclosure with the fol-
lowing specifications and work practices.

(A) Specifications:
(/) The fabricated or job-made enclo-

sure shall be constructed of 6 mil plastic
or equivalent;

(2) The enclosure shall be placed un
der negative prcwurc by means of a
HEPA filtered vacuum or similar ventila-
tion unit:

(B) Work practice*:
(/) Before use, the minienclosure shall

be inspected for leaks and smoke tested to
detect breaches, and breaches scaled.

(2) Before reuse, the interior shall be
completely washed with amended water
and HEPA vacuumed..

(!) During use air movement shall be
directed away from the employee's
breathing zone within the miniencloturc.

(6) Alternative control methods for
Class I work. Class I work may be per-
formed using a control method which is
not referenced in paragraph (g)(5) of this
section, or which modifies a control meth
od referenced in paragraph (g)(S)of this
section, if the following provisions are
complied with:

(i) The control method shall enclose,
contain or isolate the processes or source
of airborne asbestos duct, or otherwise
capture or redirect such dust before it en-
ters the breathing zone of employees.

(ii) A certified industrial hygienist or
licensed professional engineer who is also
qualified as a project designer as defined
in paragraph (b) of this section, shall eval-
uate the work area, the projected work
practices and the engineering controls and
shall certify in writing that the planned
control method is adequate to reduce di-
rect and indirect employee exposure to be
low the PEL* under worst-case conditions
of use. and that the planned control meth-
od will prevent asbestos contamination
outside the regulated area, as measured
by clearance sampling which meets the
requirements of EPA'a Asbestos in
Schools rule issued under AHERA, Or pc
rimeter monitoring which meets the crite-
ria in paragraph (g)(4)(i)(B)(2) of this
section.

(A) Where the TSI or surfacing mate-
rial to be removed is 25 linear or 10
square feet or less , the evaluation re-
quired in paragraph (g)(6) of this section
may be performed by a "competent per-
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ion", and miy omit consideration of pe-
nmetcr or clearance monitoring otherwise
required

(B) The evaluation of employee expo-
lure required in paragraph (g)(6) of this
section, shall include »nd be bated on
sampling and analytical data representing
employee exposure during the UK of such
method under wont-caie conditions and
by employees whose training and experi-
ence are equivalent to employees who tre
to perform the current job.

(iii) Before work which involves the re
moral of more than 25 linear or 10 square
feet of thermal system insulation or sur-
facing material is begun using an alterna-
tive method which ha* been the subject of
a paragraph (g)(6) required evaluation
and certification, the employer shall tend
a copy of such evaluation and certification
to the national office of OSHA, Office of
Technical Support, Room N3653. 200
Constitution Avenue. NW, Washington.
DC 30210.

(7) Work Practices and Engineering
Controls for CUas II work.

(i) Ail Clan II work, shall be super-
vised by a competent person as defined In
paragraph (b) of this section.

(it) For all indoor Class II jobs, where
the employer has not produced a negative
exposure assessment pursuant to para-
graph (0(4)(iil) of this section, or where
during the job changed condition* indi-
cate there may be exposure above the
PEL or where the employer does not re-
move the ACM in a substantially intact
Kate, the employer shall use one of the
following method! to ensure that airborne
asbestos dots not migrate from the regn
tated area:

(A) Critical barriers shad be placed
orer all openings to the regulated area: or.

(B) The employer shall use another
barrier or isolation method which pre-
vents the migration of airborne asbestos
from the regulated area, as verified by
perimeter area monitoring or clearance
monitoring which meets the criteria act
ogt in paragraph (g)(4)(i)(BX2) of this
section.

(iii) Impermeable diopcloths shall be
placed on surfaces beneath all removal ac-
tivity;

(hr) All Class II asbestos work shall be
performed using the work practices and
requirements set out above in paragraph
(g)(3) (i) through (v) of this section.

(I) Additional Controls for Class II
work. Class I! asbestos work shall also be
performed by complying with the work
practices and controls designated for each
type of asbestos work to be performed, set
out in this paragraph. Where more than
one control method may be used for a
type of asbestos work, the employer may
chooae one or a combination of designated
control method*. Class II work also may
be performed using a method allowed for

10-6-B*
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Class 1 work, except that glove bags and
glove boxes are allowed if they fully en-
close the Class II material to be removed

(i) For removing vinyl and asphalt
Mooring materials which contain ACM or
for which in building* constructed no later
than 1980. the employer has not verified
the absence of ACM pursuant 10 para-
graph (g)(8)(i)(I) of this section. The em-
ployer shall ensure that employee* comply
with the following work practices and that
employees are trained in these practices
pursuant to paragraph 00(8):

(A) Flooring or its backing shall not be
sanded.

(B) Vacuums equipped with HEPA li-
ter, disposable dust bag, and metal floor
tool (no brush) shall be used to clean
floors.

(C) Resilient sheeting shall be re-
moved by cutting with wetting of the amp
point and wetting during deUmination.
Rip-up of resilient sheet floor material is
prohibited.

(D) All scraping of residual adhesive
and/Or backing shall be performed using
wet methods.

(E) Dry sweeping is prohibited.
(F) Mechanical chipping is prohibited

unless performed in a negative pressure
enclosure which meets the requirements
of paragraph (g)(5)(iv) of this section.

(G) Tiles shall be removed intact, un-
less the employer demonstrates that intact
removal is not possible.

(H) When tiles are heated and can be
removed intact, wetting may be omitted.

(1) Resilient flooring material includ-
ing associated mastic and backing shall be
assumed to be asbestos-containing unless
an industrial hygknist determines that K
is asbestos-free using recognized analyti-
cal techniques.

(ii) For removing roofing material
which contains ACM the employer shall
ensure that the following work practices
are followed:

(A) Roofing material shall be removed
in an intact state to the extent feasible.

(B) Wet methods shall be used where
feasible.

(C) Cutting machines shall be continu-
ously misted daring use, unless a compe-
tent person determines that misting sub-
stantially decreases worker safety.

(D) All loose dun left by the sawing
operation must be HEPA vacuumed im-
mediately.

(E) Unwrapped or nnbagged roofing
material shall be immediately lowered to
the ground via covered, dust-tight chute,
crane or hoist, or placed in an imperme-
able waste bag or wrapped in plastic
sheeting and lowered to ground no later
than the end of the work shift.

(F) Upon being lowered, unwrapped
material shall be transferred to a dosed
receptacle in inch manner so as to pre-
clude the dispersion of dust.

Oooupettonal Satato • •<•*«» ""pnnar

(C) Roof level heating and ventilation
air intake sources shall be isolated or the
ventilation system shall be shut down.

(iii) When removing cementitious at-
bestos-oontainiag siding and shingles or
traitfiie panels containing ACM. the em-
ployer shall ensure that the following
work practices are followed:

(A) Cutting, abrading or breaking sid
ing, shingles, or tranaite panels, shafi be
prohibited unless the employer can dem-
onstrate that methods let* likely to result
in asbestos fiber release cannot be used

(B) Each panel or shingle shall be
sprayed with amended water prior to re-
moval.

(C) Unwrapped or unbagged panels or
shingles shall be immediately lowered to
the ground via covered duct-tight chafe,
crane or hoist, or placed in an impervious
waste bag or wrapped in plastic sheeting
and lowered to the ground no later than
the end of Ike work shift-

(D) Nalb shall be cut with Bat, sharp
instruments.

(iv) When removing gaskets contain
ing ACM. the employer shall ensure that
the following work practices are followed:

(A) If a gasket is visibly deteriorated
and unlikely to be removed Intact, remov-
al (hall be undertaken within a glovebag
as described in paragraph (g)(5)(ii) of
this section.

(B) The gasket shall be thoroughly
wetted with amended water prior to its
removal.

(C) The wet gasket shall be immedi-
ately placed in a disposal container.

(D) Any scraping to remove residue
must be performed wet.

(v) When performing any other Qua
II removal of asbestos containing material
for which specific controls have not been
Bated in paragraph (l)(8X» (A) through
(D) of this section, the employer shall en-
sure that the following work practices are
complied with*

(A) The material shall be thoroughly
wetted with amended water prior and dur-
ing itt removal.

(B) The material shall be removed in
an intact state aaless the employer dem-
onstrates that intact removal at not possi-
ble.

(C) Caning, abrading or breaking the
material shall he prohibited unless the
employer can demonstrate that methods
leas likely to result in asbestos fiber re-
lease are not feasible.

(D) Asbestos-containing material re-
moved, shall be immediately bagged or
wrapped, or kept wetted until transferred
to a dosed receptacle, no biter than the
end of the work shift.

(vi) Alternative Work Practices and
Controls. Instead of the work practices
and controls bated In paragraph fjg)(l) (i)
through (v) of this section, the employer
may use different or modified engineering

ttt
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and work practice controls if the following
provisions are complied with.

(A) The employer shall demonttrate
by data representing employee exposure
during the use of such method under con-
ditions which closely resemble the condi-
tions under which the method is to be
used, that employee exposure will not ex-
ceed the PEL* under any anticipated cir
cumstancet.

(B) A competent person (hall evaluate
the work area, the projected work prac-
tices and the engineering control*, and
•hall certify in writing, that the different
or modified controls are adequate to re-
duce direct and indirect employee cxpo-
lure to below the PELs under ail expected
conditions of use and that the method
meets the requirements of this standard.
The evaluation shall include and be baled
on data representing employee exposure
during the uie of such method under con
ditiom which closely resemble the condi-
tions under which the method is to be
used for the current job. and by employ-
ees whose training ind experience are
equivalent to employees who are to per-
form the current job.

(9) Work Practices and Engineering
Controls for Claw HI asbestos work.
Class 111 asbestos work shall be conduct-
ed using engineering and work practice
controls which minimize the exposure to
employees performing the asbestos work
and to bystander employees.

(i) The work shall be performed using
wet methods.

(ii) To the extent feasible, the work
shall be performed using local exhaust
ventilation.

(iii) Where the disturbance involves
drilling, cutting, abrading, sanding, chip^
ping, breaking, or sawing of thermal sys-
tem insulation or surfacing material, the
employer shall use impermeable drop-
cloths, and snail isolate the Operation us-
ing mini-enclosures or glove bag systems
pursuant to paragraph (g)(S) of this sec-
tion.

(iv) Where the employer does not pro-
duce a "negative exposure assessment"
for a job, or where monitoring results
show the PEL has been exceeded, the em-
ployer shall contain the area using imper-
meable dropcJoths and plastic barriers or
their equivalent, or shall isolate the opera-
tion using a control system listed in and in
compliance with paragraph (g)(S) of this
section

(v) Employees performing Class III
jobs, which Involve the disturbance of
thermal system insulation or surfacing
material, or where the employer does not
produce a "negative exposure awes*
ment" or where monitoring results show a
PEL has been exceeded, shall wear respi-
rators which are selected, used and fitted
pursuant to provisions of paragraph (h) of
this section.

(10) Claas IV asbestos work. Class IV
asbestos jobs shall be conducted by em-
ployees trained pursuant'to the ubcstos
awareness training program set out in
paragraph (k)(8) of this section. In addi-
tion, all Class IV jobs shall be conducted
in conformity with the requirements set
out in paragraph (g)(l) of this section,
mandating wet methods, HHPA vacuums,
and prompt clean up of debris containing
ACM or PACM.

(i) Employees cleaning up debris and
waste in a regulated area where respira-
tors are required shall wear respirators
which are selected, used and fitted pursu-
ant to provisions of paragraph (h) of this
section.

(ii) Employers of employees who clean
up waste and debris in, and employers in
control of. areas where friable thermal
system insulation or surfacing material is
accessible, shall assume that such waste
and debris contain asbestos

(h) Respiratory protection—
(1) General. The employer shall pro-

vide respirators, and ensure that they are
used, where required by this section. Res-

pirators shall be used in the following cir
cumstances:

(i) During all Class I asbestos jobs.
(ii) During all Class II work where the

ACM is not removed in a substantially
intact state,

(iii) During all Class II and 111 work
which is not performed using wet meth
ods.

(iv) During all Class II and III asbes-
tos jobs where the employer does not pro-
duce a "negative exposure assessment".

(v) During all Claas III jobs where TSI
or surfacing ACM or PACM is being dis-
turbed.

(vi) During all Class IV work per-
formed within regulated areas where em
ployee* performing other work are re-
quited to wear respirators.

(vii) During all work covered by this
section where employees are exposed
above the TWA or excursion limit.

(vjij) In emergencies.
(2) Respirator selection.
(i) Where respirators are used, the em-

ployer shall select and provide, at no cost
to the employee, the appropriate recpira
tor as specified in Table I in paragraph
(h)(2)(iii) of this section, and shall ensure
that the employee uses the respirator pro-
vided.

(it) The employer shall select respira-
tors from among those jointly approved as
being acceptable for protection by the
Mine Safety and Health Administration
(MSHA) and the National Institute for
Occupational Safety and Hearth (NI
OSH) under the provisions of 30 CFR
Part 11

(iii) The employer shall provide a tight
fitting powered, air-purifying respirator in
lieu of any negative pressure respirator
specified in Table ) whenever.

(A) An employee chooses to use this
type of respirator; and

(B) This respirator will provide ade-
quate protection to the employee.

Table 1.—Respiratory Protection for Asbestos Fibers
Airborne concentration of asbestos or

conditions of use Required respirator

Not in excess of 1 f/cc (10 X PEL), or oth-
erwise as required independent of expo-
sure pursuant to (h)(2)(iv)

Not in excess of 5 f/cc (50 X PEL)
Not in excess of 10 f/cc (100 X PEL)

Not in excess of 100 f/cc (1,000 X PEL)
Greater than 100 f/cc (1.000 X PEL) or

unknown concentration

Half-mask air purifying respirator other than a disposable
with high efficiency filters.

spirator, equipped

Full facepiece air purifying respirator equipped with high efficiency filters.
Any powered air-purifying respirator equipped with high efficiency niters or any

supplied air respirator operated in continuous flow mode.
Full facepiece supplied air respirator operated in pressure demand mode.
Full facepiece supplied air respirator operated in pressure demand mode, equipped

with an auxiliary positive pressure self-contained breathing apparatus.
Note: a. Respirators assigned for high environmental concentrations may be used at lower concentrations, or when required

respirator use is independent of concentration. .
b A high efficiency filter means a filter that is at least 99.97 percent efficient against monodispereed particles of 0.3 micrometers

in diameter or larger.
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(iv) In addition to the above selection
criterion, the employer iball provide a
half mask air purifying respirator, other
than a disposable respirator, equipped
with hieh efficiency filter! whenever the
employee performs the following activi-
ties. Class It and III asbestos jot* where
the employer does not produce a negative
exposure assessment: and Clais 111 jobs
where TSI or surfacing ACM or PACM
is being dUturbod.

(v) In addition to the above selection
criteria, the employer shall provide a toll
hcepiece supplied air respirator operated
in the pressure demand mode equipped
with an auxiliary positive prcsrarc se»f-
oontained breathing apparatus for all em-
ployees within the regulated area where
Clan 1 work is being performed for which
a negative exposure assessment has not
been produced.

(3) Respirator program,
(i) Where respiratory protection U

used, the employer shall institute a rapi-
rator program in accordance with 29
CFR !9IO.IM(b). (d). (e), and (0-

(ii) The employer shall permit each
employee who uses a filter respirator to
change the filter elements whenever an
increase in breathing resistance is de-
tected and shall maintain an adequate

• supply of filter elements for this purpose,
(iii) Employee) who wear respirators

shall be permitted to leave work areas to
wmih their faces and respirator faccpiecei
whenever neceswry to prevent skin irrita-
tion associated with respirator use.

(iv) No employee shall be assigned to
tasks requiring the tue of respirators if,
based on his or her most recent examina-
tion, an examining physician determines
that the employee will be unable to func-
tion normally wearing a respirator, or that
the safety or health of the employee or of
other employees will be impaired by the
use of a respirator. Such employee shall
be assigned to another job or given the
opportunity to transfer to a different posi-
tion the duties of which he or she b able
to perform with the same employer, hi the
same geographical area, and with the
same seniority, status, and rate of pay and
other job benefits he or she had just prior
to such transfer, if such a different posi-
tion is available.

(4) Respirator fit testing,
(i) The employer «haD ensure that the

respirator issued to the employee exhibit*
the least possible facepiece leakage and
that the respirator is fitted properly.

(it) Employers shall perform either
Quantitative or qualitative face fit tests at
the time of initial fitting and at least every
6 months thereafter for each employee
wearing a negative-pressure respirator.
The qualitative fit tests may be used only
for testing the fit of half-mask respirators
where they are permitted to be worn, or of

full-facepicce air purifying respirators
where they are worn at levels at which
half-facepiece air purifying respiraion
are permitted. Qualitative and quantita-
tive fit tests shall be conducted in accor-
dance with Appendix C. The tests snail be
used to select faoepieves that provide the
required protection as prescribed in Table
I in paragraph (h)(2)(iii) of this section.

(1) Protective clothing—(1) General.
The employer shall provide and require
the use of protective clothing, such as cov-
eralls or similar whole-body clothing,
head coverings, gloves, and foot coverings
for any employee exposed to airborne con-
centrations of asbestos that exceed the
TWA and/or excursion limit prescribed
in paragraph (c) of this section, or for
which a required negative, exposure aa-
sessmcnt U not produced, and for any em-
ployee performing Class I operations
which involve the removal of over 25 Kn-
ear or 10 square feet of TSI or surfacing
ACM and PACM.

(2) Laundering.
(i) The employer shall ensure that

laundering of contaminated clothing is
done so as to prevent the release of air-
borne asbestos in excess of the TWA or
excursion limit prescribed in paragraph
(c) of this section.

(ii) Any employer who gives contami-
nated clothing to another person for laun-
dering shall inform such person of the re-
quirement in paragraph (i)(2)(i) of this
section to effectively prevent the release
of airborne asbestos in excess of the TWA
and excursion limit proscribed in para-
graph (c) of this section.

(3) Contaminated clothing. Contami-
nated clothing shall be transported la
sealed impermeable bags, or other cJoaed.
impermeable containers, and be labeled in
accordance with paragraph (k) of this sec-
tion.

(4) Inspection of protective dotting.
(i) The competent person shall exam-

ine worksuits worn by employees at least
once per workahift for rips or tears that
may occur during performance of work.

(ii) When rips or tears arc detected
white to employee is working, rips and
tears shall be immediately mended, or the
worksuit shall be immediately replaced.

(j) Hygiene facilities and practices for
employees.

(1) Requiremeats for employees per-
forming Class I asbestos jobs involving
over 25 linear or 10 square feet of Tw or
surfacing ACM and PACM.

(i) Decontamination areas: the em-
ployer shall establish a decontamination
area that is adjacent and connected to the
regulated area for the decontamination of
such employees. The decontamination
area shall consist of an equipment room,
shower area, and clean room in series.
The employer shall ensure that employees

enter and exit the regulated area through
the decontamination area.

(A) Equipment room. The equipment
room shall be supplied with impermeable,
labeled bags and containers for the con-
tainment and disposal of contaminated
protective equipment.

(B) Shower area. Shower facilities
shall be provided which comply with 29
CFR Iyl0.14l(d)(3). unless the employer
can demonstrate that they an not feasi-
ble. The showers shall be adjacent both to
the equipment room and the dean room,
unless the employer CM demonstrate that
this kcatton ia not feasible.

Where the employer can demonstrate
that it is not feasible to locate the shower
between the equipment room and the
dean room, or where the won is per-
formed outdoors, the employers shall en-
sure that employees:

(/) Remove asbestos contamination
from their worksnits in the equipment
room using a HBPA vacuum before pro-
ceeding to a shower that is not adjacent to
the work area; or

(2) Remove their contaminated work-
suits in the equipment room, then don
dean worksuits, and proceed to a shower
that is not adjacent to the work area.

(C) Clean change room. The clean
room shall be equipped with a locker or
appropriate storage container for each
employee's use. When the employer can
demonstrate that it is not feasible to pro-
vide a dean change area adjacent to the
work area or where the work • performed
outdoors, the employer nay permit em-
ployees engaged to Class I asbestos jobs to
dean their protective clothing with a por-
table HEPA-equipped vacuum before
such employees leave the regulated area.
Such •employees however must then
change Into street" clothing in dean
change areas providad by the employer
which otherwise meet the requirements of
this section.

(Ii) Decontamination area entry proce-
dures. The employer shall ensure that em-
ployees:

(A) Eater the decontamination ares
through the dean room;

(B). Remove and deport street dotting
within a locker provided far their use; and

(C) Put OB protective dotaiag »nd res-
piratory protection before leaving the
dean room.

(D) Before entering the regulated
area, the employer shall ensure that em-
ployees pass through the equipment room.

(iii) Decontamination area exit proce-
dures. The employer shall ensure that:

(A) Before leaving the regulated area,
employees shall remove all gross contami-
nation and debris from their protective
dothi*.

(B) Employees snail remove their pro-
tective clothing ia the equipment room

C
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and deposit the clothing in labeled imper-
meable bags or containers.

(C) Employees (hall not remove their
respirators in the equipment room.

(D) Employees shall shower prior to
entering the clean room.

(E) After showering, employees shall
enter the clean room before changing into
street clothes.

(iv) Lunch Areas. Whenever food or
beverages are consumed at the worksite
where employees are performing Clou I
asbestos work, the employer shall provide
lunch areas in which the airborne concen
trations of asbestos are below tbc permis-
sible exposure limit and/or excursion lira
it.

(2) Requirements for Class I work in-
volving less than 25 linear or 10 square
feet of TS1 or surfacing ACM and
PACM. and for Class I! and Class HI
asbestos work operations where exposure*
exceed a PEL or where there is no nega-
tive exposure assessment produced before
the operation.

(i) The employer shall establish an
equipment room or area that is adjacent
to the regulated area for the decontami-
nation of employees and their equipment
which is contaminated with asbestos
which shall consist of an area covered by
a impermeable drop doth on the floor or
horizontal working surface.

(ii) The area must be of sufficient size
as to accommodate cleaning of equipment
and removing personal protective equip-
ment without spreading contamination
beyond the area (as determined by visible
accumulations).

(iii) Workclothing must be cleaned
with i HEPA vacuum before it is re-
moved.

(iv) AH equipment and surfaces of con-
tainer! filled with ACM must be cleaned
prior to removing them from the equip-
ment room or area.

(v) The employer shall ensure that em
ployees enter and exit the regulated area
through the equipment room or area.

(3) Requirements for Class IV work.
Employers shall ensure that employees
performing Class IV work within a regu-
lated area comply with the hygiene prac-
tice required of employees performing
work which has a higher clas«i6cation
within that regulated area. Otherwise em-
ployers of employee* cleaning up debris
and material which is TS1 or surfacing
ACM or identified as PACM shall pro-
vide decontamination facilities for such
employees which are required by para-
graph (jK2) of this section.

(4) Smoking in work areas. The em-
ployci shall ensure that employees do not
smoke in work areas where they are occu-
pationally exposed to asbestos because of
activities in that work area.

(k) Communication of hazard*.
NOTE. This section applies to the com-

munication of information concerning as-
bestos hazards in construction activities to
facilitate compliance with this standard
Most asbestos-related construction activi-
ties involve previously installed building
materials. Building owners often are the
only and/or beat sources of information
concerning them. Therefore, they, along
with employers of potentially exposed em-
ployees, are assigned specific information
conveying and retention duties under this
section. Installed Asbestos Containing
Building Material. Employers and build-
Ing owners are required to treat TSl and
sprayed or troweled on surfacing materi-
als in buildings as asbestos-containing, un-
less they determine in compliance with
paragraph (k)(4) of this section that the
material is not asbestos-containing.
Asphalt and vinyl flooring material in-
stalled no later than 1980 must also be
considered as asbestos containing unless
the employer, pursuant to paragraph (a,)
of this section determines that it is not
asbestos-containing. If the employ-
er/building owner has actual knowledge,
or should have known through the exer-
cise of due diligence, that other materials
are asbestos-containing, they too must be
treated as such. When communicating in-
formation to employees pursuant to this
standard, owners and employers shall
identify "PACM" as ACM. Additional
requirements relating to communication
of asbestos work on multi-employer work-
sites arc set out in paragraph (d) of this
section.

(1) Duties of building and facility own-
en.

(i) Before work subject to this stan-
dard is begun, building and facility Own-
en shall identify the presence, location
and quantity of ACM. and/or PACM at
the work site. All thermal system insula-
tion and sprayed on or troweled on surfac-
ing materials in buildings or substrates
constructed no later than 1980 shall also
be identified as asbestos-containing. In ad-
dition resilient flooring material installed
not later than 1980 shall also be identified
as asbestos-containing.

(ii) Building and/or facility owners
shall notify the following persons of the
presence, location and quantity of ACM
or PACM, at the work sites in their build
ings and facilities. Notification either
shall be in writing, or shall consist of a
personal communication between the
owner and the person to whom notifica-
tion must be given or their authorized rep-
resentatives:

(A) Prospective employers applying or
bidding for work whose employees reason-
ably can be expected to work in or adja-
cent to areas containing such material;

(B) Employees of the owner who will
work in or adjacent to areas containing
such material:

(C) On multi-employer worksites, all
employers of employees who will be per-
forming work within or adjacent to areas
containing such materials;

(D) Tenants who will occupy areas
containing such material.

(2) Duties of employers whose employ-
ees perform work subject to this standard
in or adjacent to areas containing ACM
and PACM. Building/facility owners
whose employees perform such work shall
comply with theae provisions to the extent
applicable.

(i) Before work in areas containing
ACM and PACM is begun; employers
shall identify the presence, location, and
quantity of ACM, and/or PACM therein.

(ii) Before work under this standard is
performed employers of employees who
will perform such work shall inform the
following persons of the location and
quantity of ACM and/or PACM present
in the area and the precautions to be tak-
en to insure that airborne asbestos is con-
fined to the area.

(A) Owners of the building/facility:
(B) Employees who will perform such

work and employers of employees who
work and/or will be working in adjacent
areas.

(iii) Within 10 days of the completion
of such work, the employer whose employ-
ees have performed work subject to this
standard, shall inform the build-
ing/facility owner and employers of em-
ployees who will be working in the area of
the current location and quantity of
PACM and/or ACM remaining in the
area and final monitoring results, if any.

(3) In addition to the above require-
ments, all employers who discover ACM
and/or PACM on a worksite shall convey
information concerning the presence, lo-
cation and quantity of such newly discov-
ered ACM and/or PACM to the owner
and to other employers of employees
working at the work site, within 24 noun
of the discovery

(4) Criteria to rebut the designation of
installed material as PACM.

(i) At any time, an employer and/or
building owner may demonstrate, for pur
poses of this standard, that PACM does
not contain asbestos. Building owners
and/or employers are not required to
communicate information about the pres-
ence of building material for which such a
demonstration pursuant to the require-
ments of paragraph (k)(4)(ii) of this sec-
tion has been made. However, in all such
cases, the information, data and analysis
supporting the determination that PACM
docs not contain asbestos, shall be re-
tained pursuant to paragraph (n) of this
section.

(ii) An employer or owner may demon-
strate that PACM don not contain asbcs
tos by the following

[tee.
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(A) Having an completed inspection
conducted pursuant la the requirements
of AHERA (40 CFR Part 763. Subpart
E) which dcmontlraie* (hat the material
ii not ACM.

(B) Performing icttf of the material
containing PACM which demonstrate
that no asbestos Is present In the material.
Such tetts shall include analysis of 3 bulk
samples of each homogeneous area of
PACM collected in a randomly dittribut-
ed manner. The test*, evaluation and sam-
ple collection shall be conducted by an
accredited inspector or by a CJH Analy-
sis of samples shall be performed by per-
sons or laboratories with proficiency dem-
onstrated by current successful participa-
tion in a nationally recognized testing
program such as the National Voluntary
Laboratory Accreditation Program
(NVLAP) of the National Institute for
Standards and Technology (NIST) of the
Round Robin for bulk samples adminis-
tered by the American Industrial Hygiene
Association (AlHA) or an equivalent na-
tionally recognized round robin testing
program.

(5) At the entrance to mechanical
rooms/areas in which employees reason-
ably can be expected to enter and which
contain thermal system insulation and
surfacing ACM/PACM, the building
owner shall post signs which identify the
material which is present, Its location, and
appropriate work practices which, if fol-
lowed, will ensure that ACM and/or
PACM will not be disturbed.

(6) Signs.
(i) Warning signs that demarcate the

regulated area shall be provided and dis-
played at each location where a regulated
area is required to be established by para-
graph (e) of this section. Signs shall be
ported at such a distance from such a lo-
cation that an employee may read toe
signs and take necessary protective step
before entering the area marked by the
signs.

(li) The warning signs required by
(k)(6) of this section shall bear the follow-
ing information.

DANCER
ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED PERSONNEL ONLY
RESPIRATORS AND PROTECTION

CLOTHING ARE REQUIRED IN
THIS AREA

(7) Labels.
(i) Labels shall be affixed to all prod-

ucts containing asbestos and to all con-
tainers containing such products, includ-
ing waste containers. Where feasible, in-
stalled asbestos products shall contain •
visible label-

recycled paper

(ii) Labels shall be printed m large,
bold letters on a contrasting background.

(Hi) Labels shall be used in accordance
with the requirements of 29 CFR
1910.1200(0 of OSHAi Hazard Com
mumcation standard, and shall contain
the following information:

DANGER
CONTAINS ASBESTOS FIBERS

AVOID CREATING DUST
CANCER AND LUNG DISEASE

HAZARD
(iv) [Reserved]
(v) Labels shall contain a warning

statement against breathing asbestos fi-
bers.

(vi) The provision* for labels required
by paragraphs (k)(2)( i ) through
(k)(2)(iii) do not apply where:

(A) Asbestos fibers have been modified
by a bonding agent, coating, binder, or
other material, provided that the manu-
facturer can demonstrate that, during any
reasonably foreseeable use, handling, stor-
age, disposal, processing, or transporta-
tion, no airborne concentrations of asbes-
tos fibers in excess of the permissible ex-
posure limit and/or excursion limit will be
released, or

(B) Asbestos is present in a product in
concentrations less than 1.0 percent by
weight.

(vii) When a building owner/or em-
ployer identifies previously installed
PACM and/or ACM. labels or signs shsJl
be affixed or posted so that employees will
be notified of what materials contain
PACM and/or ACM. The employer shall
attach such labels in areas where they win
clearly be noticed by employee* who are
likely to be exposed, such as at the en-
trance to mechanical room/area*. Signs
required by paragraph (k)(5) of this aco-
tioa may be ported in lieu of labels so long
as they contain information required for
labellif

mpfoyec information and train-'
ing.

(0 The employer shall, at no cost to
the employee, institute a training pro-
gram for all employees who install asbes-
tos containing products and for all em-
ployees who perform Class I through IV
asbestos operations, and shall ensure their
participation in the program.

(ii) Training shall be provided prior to
or at the time of initial assignment and at
least annually thereafter. I

(iii) Training for Class I and II opera- I
tiom shall be the equivalent in curricu- /
lum, training method and length to thej
EPA Model Accreditation Plan (MAP) I
asbestos abatement worker training (40
CFR Pan 763. Subpart E, Appendix C.).
For employers whose Class II work with
asbestos-containing material Involves only
the removal and/or disturbance of one ge-
neric category of building material, such

as roofing materials, flooring materials,
aiding materials or transitc panels, in
Mead, such employer is required to train
employees who perform such work by pro-
viding a training course which includes is
a minimum all the element* included in
paragraph (k)(8)(vi) of this section and in
addition, the specific work practices and
engineering controls set forth in para-
graph (g) which specifically relate to that
category. Such course shall include
"hands-on" training and Shall take at
least S hoars.

(Iv) Training for Class II! employees
shall be the equivalent in curriculum and
training method to the 16-hour Opera-
tions and Maintenance course developed
by BPA for maintenance and custodial
workers who conduct activities that will
resort in the disturbance of ACM. (Sec 40
CFR 763.»Ka)(2)J Such course shall in-
clude "hands-on" training In the use of
respiratory protection and work practices
and shall lake at least 16 hours.

(v) Training for employees performing
Clan IV operations shall be the equiva-
lent in curriculum and training method to
the awareness training course developed
by EPA for maintenance and custodial
workers who work in buildings containing
asbestos- containing material. {Sec 40
CFR 76J.«(a)(l)J. Such course shall in-
clude available information concerning
the location* of PACM and ACM. and
asbestos-containing flooring material, or
flooring material where the absence of as-
bestos has not been certified; and instruc-
tion in recognition of damage, deteriora-
tion, and dehunination of asbeitos con-
taining building material*. Such a course
shall take at least 2 hours.

(vi) The training program shall be con-
ducted in a gunner that the employee is
able to understand. In addition to the con-
tent required by provisions in paragraph
(k)(8)(iii) of this section, the employer
shall ensure that each such employee is
informed of the following:

(A) Methods of recognizing asbestos,
including the requirement in paragraph
(k)(l) of this section to presume that cer-
tain building materials contain asbestos;

(B) The hearth effects associated with
asbestos exposure;

(C) The relationship between smoking
and asbestos in producing lung cancer;

(D) The nature of operations that
could result in exposure to asbestos, the
importance of necessary protective con-
trols to minimize exposure including, as
applicable, engineering controls, work
practices, respirators, housekeeping pro-
cedures, hygiene facilities, protective
clothing, decontamination procedures,
emergency procedures, and waste disposal
procedures, and any necessary instruction
in the use of these controls and proce-
dures; including where Class III and IV
work is performed, the contents of "Man-
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aging Asbe»to* In Place (EPA 2QT-2003.
July 1990) or iu equivalent in content.

(E) The purpose, proper use, fitting in-
structions, and limitations of respirators
as required by 29 CFR 1910 134,

(F) The appropriate work practice* for
performing the asbestos job;

(C) Medical surveillance program re-
quirement*; and

(H) The content of this standard, in
eluding appendices.

(I) The names, addresses and phone
numbers of public health organizations
which provide information, materials
and/or conduct programs concerning
smoking cessation The employer may dis-
tribute the list of luch organizations con
tained in Appendix J to this section, to
comply with this requirement.

(J) The requirements for posting signs
and affixing labels and the meaning of the
required legends for such signs and labels.

(9) Access to training materials.
(i) The employer shall make readily

available to affected employees without
cost, written materials relating to the em-
ployee training program, including a copy
of this regulation.

(ii) The employer shall provide to the
Assistant Secretary and the Director, up-
on request, all information and training
materials relating to the employee infor-
mation and training program.

(Hi) The employer shall Inform all em-
ployees concerning the availability of self-
help smoking cessation program material.
Upon employee request, the employer
shall distribute such materiel, consisting
of NIH Publication No, 89-1647, or
equivalent self help material, which is ap-
proved or published by a public health
Organization listed in Appendix J to this
section.

(I) Housekeeping
(1) Vacuuming. Where vacuuming

methods are selected, HEP A filtered
vacuuming equipment must be used. The
equipment shall be used and emptied in a
manner thai minimizes the reentry of as-
bestos into the workplace

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers, equip-
ment, and contaminated clothing con-
signed for disposal shall be collected and
disposed of in sealed, labeled, imperme-
able bags or other closed, labeled, irapcr
meable containers.

(3) Care of asbestos-containing floor-
ing material.

(i) AH vinyl and asphalt Mooring mate-
rial shall be maintained in accordance
with this paragraph unless the build-
ing/facility owner demonstrates, pursuant
to paragraph (g) of this section that the
flooring does not contain asbestos.

(i) Sanding of flooring material is pro-
hibited.

(ii) Stripping of finishes shall be con-
ducted using low abrasion pads at speed
lower than 300 rpm and wet methods.

(iii) Burnishing or dry buffing may be
performed only on flooring which has suf-
ficient finish to that the pad cannot con
tact the flooring material.

(4) Dust and debris in an area contain-
ing accessible thermal system insulation
or surfacing material or visibly deterio-
rated ACM:

(i) shall not be dusted or swept dry, or
vacuumed without using a HEP A filter;

(ii) shall be promptly clean up and dis-
posed in leak tight containers,

(m) Medical surveillance—
(1) General—
(i) Employees covered. The employer

shall institute a medical surveillance pro-
gram far all employees who for a com-
bined total of 30 or more days per year
are engaged in Class I, II and III work or
are exposed at or above the permissible
exposure limit or excursion limit, and for
employees who wear negative pressure
respirators pursuant to the requirements
of this section,

(ii) Examination by a physician.
(A) The employer shall ensure that all

medical examinations and procedures are
performed by or under the supervision of
a licenced physician, and arc provided at
no cost to the employee and at a reason-
able time and place.

(B) Persons other than such licensed
physicians who administer the pulmonary
function testing required by this section
shall complete a training course in spl
rometry sponsored by an appropriate aca-
demic or professional institution.

(2) Medical examinations and consul-
ts tioiu-

(i) Frequency. The employer shall
make available medical examinations and
consultations to each employee covered
under paragraph (m)(l)(i) of this section
on the following schedules:

(A) Prior to assignment of the employ-
ee to an area where negative-pressure res-
pirators are worn;

(B) When the employee is assigned to
an area where exposure to asbestos may
be at or above the permissible exposure
for 30 or more days per year, a medical
examination must be given within 10
working days following the thirtieth day
of exposure;

(C) And >t least annually thereafter.
(D) If the examining physician deter-

mines that any of the examinations should
be provided more frequently than speci-
fied, the employer shall provide such ex-
aminations to affected employees at the
frequencies specified by the physician.

(E) Exception: No medical examina-
tion is required of any employee if ade-
quate records show that the employee has
been examined in accordance with this
paragraph within the past 1-year period.

(ii) Content Medical examinations
made available pursuant to paragraphs
(m)(2)(i)(A) through (m)(2)(i)(C) of
this section shall include:

(A) A medical and work history with
special emphasis directed to the pulmo-
nary, cardiovascular, and gastrointestinal
system*

(B) On initial examination, the stan-
dardized questionnaire contained in Part
1 of Appendix D to this section, and, on
annual examination, the abbreviated »tan
dardized questionnaire contained in Part
2 of Appendix D to this section.

(C) A physical examination directed to
the pulmonary and gastrointestinal sys-
tems, including a cheat roentgenogram to
be administered at the discretion of the
physician, and pulmonary function tests
of forced vital capacity (FVC) and forced
expiratory volume at one second
(FEV(l)). Interpretation and classifica-
tion of chest shall be conducted in accor-
dance with Appendix E to this section.

(D) Any other examinations or tests
deemed necessary by the examining phy
sician.

(3) Information provided to the physl
cian. The employer anal) provide the fol-
lowing information to the examining phy-
sician:

(i) A copy of this standard and Appen-
dices D, E, G, and I to this section;

(ii) A description of the affected em-
ployee's duties as they relate to the cm
ploycc's exposure;

(iii) The employee's representative ex-
posure level or anticipated exposure level;

(iv) A description of any personal pro-
tective and respiratory equipment used or
to be used: ana

(v) Information from previous medical
examinations of the affected employee
that is not otherwise available to the ex
amuiing physician.

(4) Physician's written opinion.
(i) The employer shall obtain a written

opinion from the examining physician.
This written opinion shall contain the re-
sults of the medical examination and shall
include:

(A) The physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of material
health impairment from exposure to as-

(B) Any recommended limitations on
the employee or on the use of personal
protective equipment such as respirators;
and

(C) A statement that the employee has
been informed by the physician of the re-
sults of the medical examination and of
any medical conditions that may result
from asbestos exposure.

(D) A statement that the employee has
been informed by the physician of the in-
creased risk of lung cancer attributable to

[8ec. 1f28.1101(m)(4XiMD)l
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the combined effect of smoking and asbes-
tos exposure.

(ii) The employer shall instruct the
physician not to reveal in the written opin-
ion given to the employer specific findings
or diagnosei unrelated to occupational ex-
posure to asbestos

(iii) The employer ihall provide a copy
or the physician's written opinion to the
affected employee within 30 days from its
receipt.

(n) Recordkeeping--
(1) Objective data relied on pursuant

to paragraph (0 to this section.
(I) Where the employer has relied on

objective data that demonstrate that prod-
wets made from or containing asbestos are
not capable of releasing fibers of asbestos
in concentrations at or above the permasi-
bk exposure limit and/or excursion limit
under the expected conditions of process-
ing, use, or handling to satisfy the require-
ments of paragraph (0. the employer
shall establish and maintain an accurate
record of objective data reasonably relied
upon in support of the exemption.

(ii) The record shall include at least
the following information:

(A) The product qualifying for exemp-
tion;

(B) The source of the objective data;
(C) The testing protocol, results of

testing, and/or analysis of the material
for the release of asbestos;

(D) A description of the operation ex-
empted and how the data support the ex-
emption; and

(E) Other data relevant to the opera-
tions, materials, processing, or employee
exposures covered by the exemption.

(iii) The employer shall maintain tab
record for the duration of the employer's
reliance upon such objective data.

(2) Exposure measurements.
(i) The employer shall keep an accu-

rate record of all measurements taken to
monitor employee exposure to asbestos as
prescribed in paragraph (0 of this section.
NOTE: The employer may utilize the ser-
vices of competent organizations such as
industry trade associations and employee
associations to maintain the records re-
quired by this section.

(ii) This record shall include at kast
the following information:

(A) The date of measurement;
(B) The operation involving exposure

to asbestos that is being monitored;
(C) Sampling and analytical methods

used and evidence of their accuracy:
(D) Number, duration, and results of

samples taken;
(B) Type of protective devices worn, if

any. and
(F) Name, social security number, and

exposure of the employees whose expo-
sures are represented.

(hi) The employer shall maintain this
record for at least thirty (30) yean, in
accordance with 29 CFR 1910.20.

(3) Medical surveillance.
(i) The employer shall establish and

maintain an accurate record for each em-
ployee subject to medical surveillance by
paragraph (m) of this section, in accor-
dance with 29 CFR 1910.20.

(ii) The record shall include at least
the following information:

(A) The name and social security num-
ber of the employee;

(B) A copy of the employee's medical
examination results, including the medi-
cal history, questionnaire responses, re-
mits of any testa, and physician's recom-
mendations.

(C) Physician's written opinions;
(D) Any employee medical complaints

related to exposure to asbestos: and
(B) A copy of the information provided

to the physician as required by paragraph
(m) of this section.

(iii) The employer shall ensure that
this record is maintained for the duration
of employment plus thirty (30) years, in
accordance with 29 CFR 1910.20.

(4) Training records. The employer
shall maintain all employee training
records for one I year beyond the last
date of employment by that employer.

(5) Data to Rebut PACM. Where the
building owner and employer have relied
on data to demonstrate that PACM is not
asbestos-containing, such data shall be
maintained far as long as they are relied
upon to rebut the presumption.

(6) Records of Required Notifications.
Where the building owner has communi-
cated and received information concern-
ing the identification, location add quanti-
ty of ACM and PACM, written records of
such notifications and their content shall
be maintained by the building owner for
the duration of ownership and shall be
transferred to successive owners of such
buildings/facilities.

(?) Availability.
(i) The employer, upon written re-

quest, shall nuke all records required to
be maintained by this section available to
the Assistant Secretary and the Director
for examination add copying.

(ii) The employer, upon request, shall
make any exposure records required by
paragraphs (0 and (n) of this section
available for examination and copying to
affected employees, former employees,
designated representatives, and the Assis-
tant Secretary, in accordance with 29
CFR 1910.20 (a) through (e) and (g)
through (i).

(iii) The employer, upon request, shall
make employee medical records required
by paragraphs (m) and (B) of this section
available for cumulation and copying to
the subject employee, anyone having ike
specific written consent of the subject em-

ployee, and the Assistant Secretary, in ac-
cordance with 29 CFR 1910.20.

(8) Transfer of records.
(i) The employer shall comply with the

requirements concerning transfer of
records set forth in 29 CFR I9)0.20(k).

(ii) Whenever the employer ceases to
do business and there is no successor em-
ployer to receive and retain the records
for the prescribed period, the employer
shall notify the Director at least 90 days
prior to disposal apd. upon request, trans-
mit them to the Director.

CO) ^^QIHDCGGttt DCfWXI —""
(!) General On all construction work-

sites covered by this standard, the em-
ployer shaj) dcajgnate a competent person,
having the qualifications aad authorities
for ensuring worker safety and health re-
quired by Subpart C, General Safety and
Health Piuvlsions for Construction (29
CFR 1926.30 through 1926.32).

(2) Required Inspections by the Com-
petent Person. Section 1926.20(b)(2)
which requires health and safety preven-
tion programs to provide for frequent and
regular inspections of the job sites, mater-
ials, and equipment to be made by compe-
tent persons, « incorporated.

(3) Additional Inspections. In addition,
the competent person shall make frequent
and regular inspections of the job sites, in
order to perform the duties set out below
in paragraph (p)(3)(i) and (ii) of this sec-
tion. For Class 1 jobs, on-site inspections
shall be made it least once daring each
work shift, and at any time at employee
request. For Oass II and III jobs, onvahc
inspections shall be made at intervals suf-
ficient to asaea whether conditions have
changrd, tod at any reasonable time at

(i) On all worksites where employees
are engaged in Clan 1 or It asbestos
work, the competent person designated io
accordance with paragraph UXO of this
section shall perform or supervise the fol-
lowing duties, as applicable:

(A) Set »p the regulated area, enclo-
sure, or other containment;

(B) Ensure (by on-sitc inspection) the
integrity of the enclosure or containment,

(C) Set np procedures to control entry
to and exit from the enclosure and/or
area;

(D) Supervbc all employee exposure
monitoring required by this section and
ensure that it is conducted a* required by
paragraph (0 of this section;

(E) Ensure that employees working
within the enclosure and/or using glove
bags wear protective clothing and respira-
tors as required by paragraphs (h) and (i)
of this section:

(F) Ensure through on-site supervision.
that employees act np and remove engi-
neering controls, use work practices and
personal protective equipment in compll
ancc with aD requirements;

recycled papar
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(G) Ensure chat employees use the hy-
giene facilities and observe the decontam-
ination procedures specified in paragraph
(j) of this icction;

(H) Ensure that (hough on-site inspec-
tion engineering controls are functioning
properly and employees arc using proper
work practices; and,

(I) Ensure that notification require-
ment in paragraph (0(6) of this section
are met

(4) Training for the-competent penan.
(i) For Class !. and II asbestos work

the competent person shall be trained in
all aspects of asbestos removal and han-
dling, including: abatement, installation,
removal and handling: the contents of this
standard; the identification of asbestos; re-
moval procedures, where appropriate; and
other practices for reducing the hazard.
Such training shall be obtained in a com-
prehensive course Tor supervisors, such as
a course conducted by an EPA or state-
approved training provider, certified by
the EPA or a State, or an course equiva-
lent in stringency, content and length.

(ii) For Class III and IV aibcitot
work, the competent person shall be
trained in aspects of asbestos handling ap-
propriate for the nature of the work, to
include procedures for setting up glove
bags and mini-enclosures, practices for re-
ducing asbestos exposures, use of wet
methods, the contents of this standard,
and the identification of asbestos. Such
training shall include successful comple-
tion of a course equivalent in curriculum
and training method to the 16-hour Oper-
ations and Maintenance courte developed
by EPA for maintenance and custodial
workers (See 40 CFR 763.92(a){2)]. or
its equivalent in stringency, content and
length. Competent persons for Class III
and IV work, may also be trained pursu-
ant to the requirements of paragraph
(o)(4)(i) of this lection.

(p) Appendices.
(1) Appendices A, C, D, and E to this

section are incorporated as part of this
section and toe contents of these appendi-
ces are mandatory.

(2) Appendices B. F. H, I, J, and K to
this section are informational and are not
intended to create any additional obliga-
tions not otherwise imposed or to detract
from any existing obligations.

(q) Dates.
(t) This standard shall become crTcc

tive October 11. 1994.
(2) The provisions of 29 CFR 1926 58

remain in effect until the start-up dates of
the equivalent provisions of this standard.

(3) Start-up dates: All obligations of
this standard commence on the effective
date except as follows:

(i) Methods of compliance. The engi-
neering and work practice controls re-
quired by paragraph (g) of this section

shall be implemented as soon as possible
but no later than April 10, 1995.

(ii) Respiratory protection. Respira-
tory protection required by paragraph (h)
of this section shall be provided as toon as
possible but no later than February 8,
1995.

(iii) Hygiene facilities and practices
for employee*. Hygiene facilities and
practices required by paragraph (j) of this
section shall be provided as soon as possi-
ble but no later than February 8, 1995.

(iv) Communication of hazards. Identi-
fication, notification, labeling and sign
posting, and training required by para-
graph (k) of this lection shall be provided
as soon as possible, but no later than April
10, 1995.

(v) Housekeeping Housekeeping prac-
tice* and controls required by paragraph
(1) of this lection (hall be provided as soon
as possible, but no later than January 9,
1995.

(vi) Medical surveillance required by
paragraph (m) of this section shall be pro-
vided as soon as possible, but no later than
January 9, 1995.

(vii) The designation and training of
competent persons required by paragraph
(o) of this section shall completed as soon
as possible but no later than April 10.
1995
Asforirx A to 51926.58—OSHA Reference
Method—Mandatory
[Appendix A amended by 57 FR 24330.
June 8. 1992; 59 FR 41131, August 10.
1994]

This mandatory appendix specifies the
procedure for analyzing air samples for
asbestos and specifies quality control pro-
cedures that must be implemented by lab-
oratories performing the a- -lysis. The
sampling and analytical methods de-
scribed below represent the elements of
the available monitoring methods (such as
Appendix B of this regulation, the most
current version of the OSHA method ID-
160, or the most current version of the
NIOSH Method 7400). All employers
who are required to conduct air monitor-
ing under paragraph (0 of the standard
are required to utilize analytical laborato-
ries that uw this procedure, or an equiva-
lent method, for collecting and analyzing
samples.
[Introduction amended by 59 FR 41131.
August 10. 1994]
Sampling and Analytical Procedure

1. The sampling medium for air sam-
ples shall be mixed cellulose ester filter
membranes. These shall be designated by
the manufacturer as suitable for asbestos
counting. See below for rejection of
blanln.

2. The preferred collection device shall
be the 25-mm diameter cassette with an
open-faced 50-mm electrically conductive

extension cowl. The 37-mm cassette may
be used if ncoeasary but only if written
justification for the need to use the 37-mm
filter cassette accompanies the sample re
tulu in the employee's exposure monitor-
ing record. Do not reuse or reload cas-
settes for asbestos sample collection.
[Paragraph 2 amended by 59 FR 41131,
August 10. 1994]

3. An air flow rate between 0.5 li-
ter/min and 2.5 liters/ruin shall be select-
ed for the 25/mm cassette. If the 37-mm
cassette is used, an air flow rate between 1
liter/min and 2.5 Uteri/nun shall be se-
lected.

4. Where possible, a sufficient air vol-
ume for each air sample shall be collected
to yield between 100 and 1,300 fibers per
square millimeter on the membrane filter.
If a filter darkens in appearance or If
loose dust is seen on the filter, a second
sample shall be started.

5. Ship the samples in a rigid container
with sufficient packing material to prevent
dislodging the collected fibers. Packing
material that has a high electrostatic
charge on its surface (e.g., expanded poly-
styrene) cannot be used because such ma-
terial can cause loss of fiber* to the sides
of the cassette.

6. Calibrate each personal sampling
pump before and after use with a repre-
sentative filter cassette installed between
the pump and the calibration devices.

7. Personal samples shall be taken in
the "breathing zone" of the employee
(i.e., attached to or near the collar or la-
pet near the worker's face).

8. Fiber counts shall be made by posi-
tive phase contrast using a microscope
with an 8 to 10 X eyepiece and a 40 to 45
X objective for a total magnification of
approximately 400 X and a numerical ap-
erture of 0.65 to 0.75. The microscope
shall also be fitted with a green or blue
filter.

9. The microscope shall be fitted with a
Walton-Beckett eyepiece graticule cali-
brated for a field diameter of 100 microm-
eters (+/-2 micrometers).

10. The phase-shift detection limit of
the microscope shall be about 3 degrees
measured using the HSE phase shift test
slide a* outlined below. •

a. Place the test slide on the microscope
stage and center it under the phase objcc
tive.

b. Bring the blocks of grooved lines into
focus.

Note: The slide consists of seven seta of
grooved lines (ca. 20 grooves to each
block) in descending order of visibility
from sets 1 to 7. seven being the least
visible. The requirements for asbestos
counting are that the microscope optics
must resolve the grooved lines in set 3
completely, although they may appear
somewhat faint, and that the grooved
lines in sets 6 and 7 must be invisible. Sets

itZf.1101, Appendix A]
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4 and 5 must be it least partially visible
but may vary slightly in visibility between
microscopes A microscope that fails to
meet these requirements has either too
low or too high » resolution to be used for
asbestos counting.

c If the image deteriorates, clean and
adjust the microscope optics. If the prob-
lem persists, consult the microscope man-
ufacturer.

11. Each set of samples taken will in-
clude 10% field blanks or a minimum of 2
field blank*. These Wanks must come
from the same lot as the filters used for
sample collection. The field blank result*
shall be averaged and subtracted from the
analytical reauHa before reporting. A set
consists of any sample or group of samples
for which an evaluation for this standard
mutt be made. Any samples represented
by a field blank having a fiber count in
excess of the detection limit of the method
being used ihafl be rejected.
[Paragraph II revised by 59 FR 41131,
August 10. 1994]

12. The samples shall be mounted by
the acEtone/triacetin method or a method
with an equivalent index of refraction and
similar clarity.

13. Observe the following counting
rules.

a. Count only fibers equal to or longer
than S micrometer*. Measure the length
of curved fibers along the curve,

b. In the absence of other information,
count all particles as asbestos that have a
length-to-width ratio (aspect ratio) of 3:!
or greater.

c. Fibers lying entirely within the
boundary of the Wallon-Bcckett graticule
field shall receive a count of 1. Fibers
crossing the boundary once, having one
end within the circle, shall receive the
court of one half ('/}). Do not count any
fiber that crosses the graticule boundary
more than once. Reject and do not count
any other fibers even though they may be
visible outside the graticule area.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified
by observing both ends of an individual
fiber.

e. Count enough graticule fields to yield
100 libers. Count a minimum of 20 fields;
stop* counting at 100 fields regardless of
fiber count.

14. Blind recounts shall be conducted
at the rale of 10 percent.

Quality Central Proctdurts
1. Intralaboratory program. Each labo-

ratory and/or each company with snore
than one mic/oscopist counting slides
shall establish a statistically designed
quality assurance program involving blind
recounts and comparisons between
nucToscopnts to monhor the variability of
counting by each microscopist and be-
tween microseopists. In a company with

recycled paper

more than one laboratory, the program
shall include all laboratories, and shall al-
so evaluate the laboretory-to-taboratory
variability.

2a. Interlaboratory program. Bach lab-
oratory analyzing asbestos samples for
compliance determination shall imple-
ment an interlaboratory quality assurance
program that, as a minimum, includes
participation of at least two other inde-
pendent laboratories. Each laboratory
shall participate in round robin testing it
least once every 6 months with at least all
the other laboratories in its interlaborato-
ry quality assurance group. Each labora-
tory shall submit slides typical of its own
workload for use in this program. The
round robin shall be designed and results
analyzed using appropriate statistical
methodology.

2b. All laboratories should also partici-
pate in a national sample testing scheme
such as the Proficiency Analytical Testing
Program (PAT) or the Asbestos Registry
sponsored by the American Industrial Hy-
giene Association (A1HA).

(Former paragraph 2 redesigneted as 2a,
and 2b added by 59 FR 41131, August
10. 1994]

3. All individuals performing asbestos
analysis must have taken the NIOSH
course for sampling and evaluating air-
borne asbestos dust or an equivalent
courae.

4. When tbe use of different micro-
scopes contributes to differences between
coumen and laboratories, the effect of tbe
different microscope shall be evaluated
and the microscope shall be replaced, as
necessary.

5. Current results of these quality as-
surance programs shall be posted in each
laboratory to keep the microseopists in-
formed.

B to I1926JS

Air

[Appendix B amended by 37 FR 24330.
June I. 1992: revised by 59 FR 41131.
August 10. 1994]____________

Air

Matrix:
OSHA Permissible
Exposure Limits
Tune Weighted Av- O.I fiber/cc
erage

Excursion Level (30 1.0 fiber/cc
minutes.)

Collection Procedure:

A known volume of air is drawn through
a 25-mm diameter cassette containing
a mixed-cellulose ester filter. The cas-
sette must be equipped with an elec-
trically conductive 50-mm extension
cowl. The sampling time and rate are -
chosen to give a fiber density of be-
tween 100 to 1,300 fibers/mm1 on the
filter.

Recommended Sam- 0.5 to S.O li-
pling Rate ters/minutc

(L/min)
Recommended Air

Volume.:
Minimum................ 25 L
Maximum................ 2,400 L

Analytical Procedure:
A portion of the sample filter is cleared

and prepared for asbestos fiber counting
by Phase Contrast Microscopy (PCM) at
400X-

Commercial manufacturers and prod-
ucts mentioned in this method arc for de-
scriptive use only and do not constitute
endorsements by USDOL-OSHA- Siml
lar products from other sources can be
substituted.

This method describes the collection of
airborne asbestos fibers using calibrated
sampling pumps with mixed-cellulose es-
ter (MCE) filters and analysis by phase
contrast microsuupy (PCM). Some terms
used ere unique to this method and are
defined below: Xsfcsfosr A term far natu-
rally occurrisig fibrous minerals. Asbestos
Includes chrysptfle. crocidolite. amosite
(cummingtonite-gruBerite asbestos),
tremolitc asbestos, actinolite asbestos,
anthophyUhe asbestos, and any of these
minerals that hive been chemically treat-
ed and/or altered. The prccpe chemical
formulation of each specks will vary with
the location from which it was mined. No-
minal compositions arc!

Atbtilot Ftbfr: A fiber of asbestos
which meets the criteria specified below
for a fiber.

Aspect Ratio; The ratio of tbe length of
t fiber to it's diameter (e.g. 3:1.3:1 aspect
ratios).

Cfonwjt FUgmenli. Mineral particles
formed by comminution of minerals, espe-
cially those characterized by paraQe) sides
and a moderate aspect ratio (usually less
than 20:1).

•1
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Detection Limit: The number of liters
necessary to be 95% Certain that the re-
mit it greater than zero.

Di/trentlal Counting: The term ftp-
plied to the practice of excluding certain
kinds of fibers from the fiber count be-
cause they do not appear to be asbestos.

Fiber. A particle that» 5 M"> or longer,
with a length to-widtb ratio of 3 to I Of
longer.

Field: The area within the graticule cir-
cle that is superimposed on the micro-
scope image.

Set: The sample* which are taken, sub-
mitted to the laboratory, analyzed, and
for which, interim or final result reports
are generated.

Tremolite. Antnophylllte. and Actino-
litt; The non-asbestos form of these min-
erals which meet the definition of a fiber.
It includes any of these minerals that
have been chemically treated and/or al-
tered.

Walton-Btckett Graticule: An eyepiece
graticule specifically designed for asbestos
fiber counting. It consists of a circle with
a projected diameter of 100 ±2 pm (area
of about 0.00785 mm1} with a crosshair
having tic-marks at 3-nm intervals in one
direction and S-fim in the orthogonal di-
rection. There are marks around the pe-
riphery of the circle to demonstrate the
proper sizes and shapes of fibcn. This de-
sign is reproduced in Figure 2. The disk is
placed in one of the micraacope eyepieces
so that the design is superimposed on the
add of view.
1.1. History

Early surveys to determine asbestos ex-
posures were conducted using impingcr
counts of total dutt with the counts ex-
pressed as million particles per cubic foot.
The British Asbestos Research Council
recommended filter membrane counting
in 1969. In July 1969. the Bureau of Oc-
cupational Safety and Health published a
Alter membrane method for counting as-
bestos fiben in the United State*. This
method was refined by NIOSH and pub-
lished as P ft CAM 239. On May 29.
1971. OSHA specified filter membrane
sampling with phase contrast counting for
evaluation of asbestos exposures at work
sites in the United States. The use of this
technique was again required by OSHA
in 1986. Phase contrast microscopy has
continued lo be the method of choice for
the measurement of occupational expo-
sure to asbestos.
1.2. Principle

Air b drawn through a MCE filter to
capture airborne asbestos fibers. A wedge
shaped portion of the filter is removed,
placed on a glass microscope slide and
made transparent. A measured area
(field) is viewed by PCM. All the fibers
meeting a defined criteria for asbestos art

counted and considered a measure of the
airborne asbestos concentration.

1.3. Advantages and Disadvantages
There are four main advantages of

PCM over other methods:
(1) The technique is specific for fibers.

Phase contrast is a fiber counting tech-
nique which excludes noa-fibrou* particles
from the analysis.

(2) The technique is inexpensive and
does not require specialized knowledge to
carry out the analysis for total fiber

(3) The analysis Is quick and can be
performed on-site for rapid dcterminatian
of air concentrations of asbestos fibers.

(4) The technique has continuity with
historical epkJcmiotogica! studies so that
animates of expected disease can be in-
ferred from toag-tenn dctcrminatioRs of
asbestos exposures.

The main disadvantage of PCM is that
it does not positively identify asbestos fi-
bers. Other fibers which are not asbestos
may be included in the count unless dif-
ferentia] counting is performed. This re-
quires a great deal of experience to ade-
quately differentiate asbestos from non-
asbestos fibers. Positive identification of
asbestos must be performed by polarized
light or electron microscopy techniques. A
further disadvantage of PCM is that the
smallest visible fiber* are about 0.2 am in
diameter while the finest asbestos fibers
may be as small as 0.02 jun in diameter.
For some exposures, substantially more fi-
bers may be present than are actuafiy

1.4. Workplace Exposure
Asbestos Is used by the coBStructioa in-

dustry in such products as «*»'««sj*«. floor
tiles, asbestos cement, roofing felts, insu-
lation and acoustical products. Noo-con-
structkni uses include brakes, dutch fac-
ings, paper, paints, plastics, and fabrics.
One of the moat significant exposures in
the workplace U the removal and encapsu-
lation of asbestos in schools, public build-
ings, and homes. Many workers have the
potential to be exposed to asbestos during
these operations.

About 95% of the- asbestos in commer-
cial use in the linked States is chrysotik.
Crocadolitc and amosite make up most of
the remainder. Anthophyllite and tremo-
Hte or actinolite are likely to be encoun-
tered as contaminants in various industri-
al products.
1.5. Physical Properties

Asbestos fiber possesses a high tensile
strength along its axis, is chemically inert,
non-combustible, and heat resistant It
has a high electrical resistance and good
sound absorbing properties. It can to
weaverf into cable*, fabrics or other tex-
tOes, and also matted into asbestos pa*
pen, felts, or mats.

2. Kangf fad Detection Umlt
2.1. The ideal counting range on the

filter is 100 to 1300 fibera/mm2. With «
Walton-Bcckett graticule this range is
equivalent to O.I to 10 fibers/field. Using
NIOSH counting statistics, a count of 0.8
fibers/field would give an approximate co-
efficient of variation (CV) of 0.13.

2.2. The detection limit for this method
is 4.0 fibers per 100 fields or 55 fi-
bers/nun'. This was determined using an
equation to estimate the maximum Cv
possible at a specific concentration (95%
confidence) and a Lower Contipl Limit of
too. The CV value wu then used to de
tenniM a corresponding concentration
from historical CV vs fiber relationships.
As an aaamptr.
Lower Control Limit (95% Confidence) -

AC-I.64S(CV)(AC)
Where:
AC-Estimate of the airborne fiber con-

centration (fibers/cc) Setting the
Lower Control Limit-O and solving
forCV:

0=AC—1.645(CV)(AC)
CVHJ.61

This value was compared with CV v*.
count curves. The count at which CV --
0.61 for Leidd-Buach counting statistics
Of for an OSHA Salt Lake Technical
Center (OSHA-SLTC) CV curve (see
Appendix A far further information) was
4.4 fiben or 3.9 fibers per 100 fields, re-
spectively. Although a lower detection
lunk of 4 ftben per 100 fields is supported
by the OSHA-SLTC data, both data sets
support the 4.5 fibers per 100 fields value.
3. Metkod rerformamc* JWrtoftm and

Accuracy
Precision is dependent upon the total

number of fibers counted and the unifor-
mity of the fiber distribution on the filter.
A general rule is to Count at least 20 and
not more than 100 fields. The count b
dncontioucd when 100 fibers are counted,
provided that 20 fields have already been
counted. Counting more than 100 fibers
results in only a small gain in precision.
As the total count drops below 10 fibers,
an accelerated loss of predston is noted.

At this time, there is no known method
to determine the absolute accuracy of the
asbestos analysis, Results of samples ore
pared through the Proficiency Analytical
Testing (PAT) Program and analyzed by
the OSHA-SLTC showed no significant
bias when compared to PAT reference
values. The PAT samples were analyzed
from 1917 to 1989 (N-W and the con-
centration range was from 120 to UOO
fibers/nun1.
4. Interferences

Fibrous substances, if present, may in-
terfere with asbestos analysis.

Some common fibers are:
*M» - ^^ •Ak^J.̂ torsscr SSSH s»«y«n«
abaitkM
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Gypwim....... . . .... Some tymheiic llberi.
Mcmbrinc »lrui.iurc» Spoi)|( tpflcukt and du

tomt.
Microocfaimtni

The use of electron microscopy or opti-
cal tests such as polarized light, and dis-
persion staining may be used to different!
ate these materials from asbestos when
necessity

5. Sampling

S.I. Equipment
5.1.1. Sample awembly {The assembly

is shown in Figure 1). Conductive filter
holder consisting of a 25-mm diameter, 3
piece cassette having a 50-mm long elec-
trically conductive extension cowl. Back-
up pad, 25 mm, cellulose Membrane fil-
ter, mixed cellulose ester (MCE). 25-mm,
plain, white. 0.8- to 1.2-jim pore size

Notes:

(a) DO NOT RE-USE CASSETTES.
(b) Fully conductive cassettes are re

quired to reduce fiber loss to the sides
of the cassette due to electrostatic at-
traction

(c) Purchase filters which have been se-
lected by the manufacturer for asbes-
tos counting or analyze representa-
tive filters for fiber background
before use. Discard the filter lot if
more than 4 fibers/100 fields are
found,

(d) To decrease the possibility of contami-
nation, the sampling system (filter-
backup pad-cassette) for asbestos is
usually preassembled by the manu-
facturer.

5.1.2. Gel bands for sealing cassettes.
5.1 3 Sampling pump.
Each pump must be a battery operated,

self-contained unit small enough to be
placed on the monitored employee and
not interfere with the work being per-
formed. The pump must be capable of
sampling at 2.5 liters per minute (L/min)
for the required sampling time

5.1.4. Flexible tubing, 6-mm bore.
515. Pump calibration.
Stopwatch and bubble tube/burette or

electronic meter.
5.2. Sampling Procedure
5.2.1. Seat the point where the bate and

cowl of etch cassette meet (see Figure 3)
with a gel band or tape.

5.2.2. Charge the pumps completely
before beginning

5.2.3. Connect each pump to a calibra-
tion cassette with an appropriate length of
6-mm bore plastic tubing Do not use luer
connectors—the type of cassette specified
above has built-in adapters.

5.2.4. Select an appropriate flow rate
for the situation being monitored. The
sampling flow rate must be between 0.5
and S.O L/min for personal sampling and
is commonly set between 1 and 2 L/min.
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Always choose « flow rate that wilt not
produce overloaded filters.

5.2.5. Calibrate each sampling pump
before and after sampling with a calibra-
tion cassette in-line (Note. Thi* calibra-
tion cassette should be from the same lot
of cassettes used for sampling). Use a pri-
mary standard (e.g. bubble burette) to
calibrate each pump. If passible, calibrate
at the sampling site.

Note: If sampling site calibration is not
possible, environmental influences may af-
fect the flow rate. The extent i( dependent
on the type of pump used. Consult with
the pump manufacturer to determine de-
pendence on environmental influences If
the pump is affected by temperature and
pressure changes, use the formula in Ap-
pendix B to calculate the actual flow rate

5.2.6. Connect each pump to the base
of each sampling cassette with flexible
tubing- Remove the end cap of each cas
sctte and take each air sample open face.
Assure that each sample cassette is held
open side down in the employee's breath-
ing zone during sampling. The distance
from the nose/mouth of the employee to
the cassette should be about 10 cm. Se-
cure the cassette on the collar or lapel of
the employee using spring clips or other
similar devices.

5.2.7. A suggested minimum air volume
when sampling to determine TWA com-
pliance is 25 L. For Excursion Limit (30
min sampling time) evaluations, a mini-
mum air volume of 48 L is recommended.

5.2.8. The most significant problem
when sampling for asbestos is overloading
the filter with non-asbestos dust. Suggest-
ed maximum air sample volumes for spe-
cific environments are:

Bnvnonmml

Aibcttot itmoral opcrtUoni (viiible
duit)

Albaioi removal operation* (little
*,-)

Ai/«ol
(U

100

240

400 to
2.400

CAUTION: Do not overload the filter
with dust. High levels of non-fibrous dust
particles may obscure fibers on the filter
and lower the count or make counting im-
possible. If more than about 25 to 30% of
the field area is obscured with dust, the
result may be biased low. Smaller air
volumes may be necessary when there is
excessive non-asbestos dust in the air.

While sampling, observe the filter with
a small flashlight. If there is a visible lay-
er of dust on the filter, stop sampling, re-
move and seal the cassette, and replace
with a new sampling assembly. The total
dust loading should not exceed I mg.

5.2.9. Blank samples arc used to deter-
mine if any contamination has occurred
during sample handling. Prepare two

OaouMtiortal Safety A HMMh Mpodor

blanks for the first 1 to 20 camples. For
sets containing greater than 20 samples,
prepare blanks as 10% of the samples.
Handle blank samples in the same man-
ner as air samples with one exception: Do
not draw any air through the blank sam-
ples. Open the blank cassette in the place
where the sample cassettes are mounted
on the employee. Hold it open for about
30 seconds. Close and seal the cassette
appropriately. Store blanks for shipment
with the sample cassettes.

5.2.10. Immediately after sampling,
close and seal each cassette with the base
and plastic plugs. Do not touch or punc-
ture the filter membrane as this wilt inval-
idate the analysis.

5.2.11 Attach a scat (OSHA 21 or
equivalent) around each cassette in such a
way as to secure the end cap plug and
base plug. Tape the ends of the seal to-
gether since the seal is not long enough to
be wrapped end-to-end. Also wrap tape
around the cassette at web joint to keep
the seal secure.
5.3. Sample Shipment

5.3.1. Send the samples to the laborato-
ry with paperwork requesting asbestos
analysis. List any known fibrous interfcr
cnces present during sampling on the
paperwork. Also, note the workplace oper
atioo(s) sampled.

5.3.2. Secure and handle the samples in
such that they will not rattle during ship-
ment nor be exposed to static electricity
Do not ship samples in expanded polysty
rene peanuts, vermiculite, paper shreds,
or excelsior. Tape sample cassettes to
sheet bubble* and place in a container
that will cushion the samples without rat-
tling.

5.3.3. To avoid the possibility of sample
contamination, always ship bulk samples
in separate mailing containers.

6. Analysis
6.1. Safety Precautions

6.1.1. Acetone is extremely flammable
and precautions must be taken not to ig-
nite it Avoid using targe containers or
quantities of acetone. Transfer the solvent
in • ventilated laboratory hood. Do not
use acetone near any open flame For gen-
eration of acetone vapor, use a spark free
heat source.

6.1.2. Any asbestos spills should be cle-
aned up immediately to prevent dispersal
of fibers. Prudence should be exercised to
avoid contamination of laboratory facili-
ties or exposure of personnel to asbestos.
Asbestos spills should be cleaned up with
wet methods and/or a High Efficiency
Particulatc-Air (HEPA) filtered vacuum

CAUTION: Do not use a vacuum with-
out a HEPA filter—It will disperse fine
asbestos fibers in the air.

[tec. 19M.1101, Appendix B]
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SampleColkctianMedia
Filters and Cassettes

Air Monitoring Filters
^ (OiftV* *$$>&: '•'•"-'• • ' ' ••' ;: ttMi
^ ^ T I M^'; • • ' . ' • • • - • • • • " ' - ^ f t

\i 3
•V a*

Glass Fiber, binder fre«, type AE 1
Glas* Fiber, binder free, type AE I 3
Glass Fiber, binder free, type AF 2

- - 4- - —
Mixod cellulose-ester* 2
Mixed cellulose-ester* 3
Mixod cellulose-ester* 3
Nylon 3
Polyvlnyl Chloride, low ash, tow moisture pickup' 3
Polyvmyl Chloride, low ash. low moisture pickup 2
Polyvlnyl Chloride, low ash. low moisture pickup, f
for chromic acid, chromates and chromium hoxavalent.* ; 3
Poiyvinyl Chlonde, low ash, low moisture pickup" 3
PTFF. (Teflon), unlaminated j 3
PTF-E (Teflon) with polypropylene web support 1 3
PTFE (Teflon), unlamlnated 1
PTFE (Toflon) with polypropylene web support , 3
FJfF-K (Teflon) with PTFE support I 3
PTFE (Teflon) with PTFE support ! 2
Silver membrane 3
Sliver membrane 2
Support Pads, cellulose 3
Support Pads, cellulose | 2
Support Pods, porous plastic | 2
Support Hade, porous plastic 3

- - - - - + - - - - _

Support Screens, 100 mesh stainless steel j 3
Support Spacer Rings, for NIOSH 5506 & 551 5 3

M* ~ ; #Q^K'»- , lirpport -555^^^S5?:»;.-3C
7 — Yea
10 in l.o No
3 1.0 No
7 1.0 i No
S 1.0 No
5 0.8 Yes
7 0.8 Yes
7 I 0.45 j Yes-f • - - - - - - -f
7 1.0 I No
7 5.0 Yes
5 5.0 ! No. a..-..__.-p_. .....

7 5.0 | Yes
7 0.8 .' No

7 570 j Yes
7 j__ 1.0 I Yes
3 " ; "~5JO " No "
7 " f 0^45 * Yes
7 I 2.0 I Yes
5 ^ 0 - 5 N o ,
7 0.8 No
5 0.45 No
7 • —— •- -f - '

H -i=i-~i-;
H.--J.-= i
7

'•; ' • 'V • "> * PfftCW ,

Cat No. QuwiOty
225-18 | $2100/100

^ 225-7-07 ! 122.00/100
225-16 75.00/500
225-7 j 7B.OO/500
225-702 77.00/500
225-19 ] 44.00/100
225-5 | 56.00/100
2259 , 84.00/100
225-6-08 135.00/100
225-8-01 49.00/50
225-8-04 98.00/100

225306 52.00/50
225-807 j 97.0O/1OO
22b-1> 249.00/100
225-17-01 204.00/100

"" 225^17^03 '" | ~T39.067100 "
225-U-O4 189.00/100
225-17-07 96.00/50
225-1708 214.00/100
225-1801 155-00/25
225-1802 186.00/50
22V27 i 25.00/100
225-28 : 24.00/100
225-2901 ! 20.00/100
2282902 29.00/100

225-28 29.00/100
31.00/25

' Available in preloaded cassettes, see page 37.

Filter Cassette B
Trip SKC filter cassette blanks are two-
or three-section housing for filters.
They hold the filter securely in place
during sampling and are ideal for
personal sampling. Three-section ca*
settes can be used either closed or
open faced.

Opaque filter cassette blanks are de-
signed to handle light sensitive com-
pounds such as PNA hydrocarbons.

Filter cassette blanks are disassembled
(filters and support pads are not includt-d).

25 3-PI«c«, .
taperM casMRe and cowl 225-3-23 i 100.00/50

37 ; 2-S»qt»on, ClMr polystyrene
_ i . ______________.._.._ . _ __ ̂ ___

37 3-Sectton, Clear poty>ty**n*
225-2

| 2-SecUon. Opeqm
22W

f225-«

1B.OO/10

17.00/10

63.00/50



Sample Collection Media
Sorbent Sample Tubes

Refer to the SKC Guide to NIOSH/OSHA Air Samplina Methods on pages 67-95 for
the catalog number of the correct tube for a particular chemical nazard.

239.00*0
WWW ! 2*0050

ww
ww

226-&04*
22W&-OC*
22WS-07*

[Charcoal, Petroleum
I Charcoal, Petroleum
CHARCOAL PETROLEUM
FLORJSIL

SHJCAQEL
FIREBRICK
Drying Tube

Tube

22M2-
22M2O2*
22M4

130,00/50
6SJXVW

W W W
w w w
W W W
W W W

ChroroosortJ-101
Chromo6orb-102
Chromo60ft3-103
Qvomo60ft-104

22M9-101
226-48-102

aaoooo
58.00/10

129.0050

FFW
T O O T
W W W
W W W

50/100
50

75/150
23/45

Silica Gel
Ga«Chft>m-P
SlUCAGEL
XAD-2

139.00JM
119.00/50
UlOOffiO
139.00)50

W W W
W W W
W W W
W W W

44/88
3&7B
35/70
50/100

Porapak-N
PorapakQ
Porapak-R

T

00 OMM Op*r< M AuiMM SM* ftun
f^mfmv f K»m 1


